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FEASIBILITY STUDY
WINNEBAGO RECLAMATION LANDFILL

WINNEBAGO COUNTY, ILLINOIS

SECTION 1.0
INTRODUCTION

w x

1.1 Authorization. PurposeP and Scope
The Comprehensive Environmental Response, Compensation and Liability Act of 1980

^ (CERCLA), as amended by the Superfund Amendments and Reauthorization Act of
1986 (SARA), established a process for the investigation and clean-up associated with

^ uncontrolled hazardous waste sites. CERCLA requires the United States Environmental
\ ^ Protection Agency (U.S. EPA) to evaluate remedial activities, determine the appropriate

extent of the activities, and select a remedial action that will be consistent with goals set
forth in CERCLA Sec. 121, and to the extent practicable, be in accordance with the
National Oil and Hazardous Substances Pollution Contingency Plan (NCP). The

*- Winnebago Reclamation Landfill (WRL Site or Site), also known as Pagel's Pit Landfill,
was proposed by the U.S. EPA for inclusion on the National Priorities List (NPL) on the

_ second update and finalized for inclusion on June 10,1986.

Under CERCLA Sec. 104, Potentially Responsible Parties (PRPs) are provided the
*~ opportunity, with U.S. EPA approval, to conduct the Remedial Investigation and

Feasibility Study (RI/FS) under U.S. EPA oversight. The WRL Site PRPs agreed to
\_, conduct the RI/FS and an Administrative Order by Consent (AOC), effective October

16, 1986, authorized the WRL Site PRPs to undertake an RI/FS at the WRL Site in
^ compliance with the provisions of the AOC. Warzyn Inc. (Warzyn) was contracted by

the WRL Site PRPs to perform the RI/FS.

The RI/FS consists of two major elements:

L • Remedial Investigation (RI) - During the RI, data are collected to define Site
conditions, including the extent of releases or threatened releases from the Site
and the characteristics of source materials. Data on releases are evaluated to

^ assess the potential effects of releases on public health and the environment. A
baseline risk assessment (BRA) is included in the RI.

• Feasibility Study (FS) - In the FS, a number of potential remedial alternatives
"" are developed, screened, and evaluated against criteria set forth in the NCP, and

compared against one another.
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Following submittal of the RI/FS, the U.S. EPA will indicate a preference for a
particular remedial alternative, and prepare a Proposed Plan for the Site. The Proposed
Plan highlights the RI and FS reports, provides a brief analysis of remedial alternatives
under consideration for the Site, identifies the preferred alternative, and provides the
public with information on how they can participate in the remedy selection process.
The Proposed Plan, together with the RI and FS reports and other documents
considered during the remedy selection process, is placed in the administrative record for
review and comment by the public.

The U.S. EPA makes a final selection of the remedy for the Site after the public
comments are reviewed, considered, and addressed. This selection is embodied in a
record of decision (ROD), which discusses the remedy and rationale for selection and
response to significant comments by members of the public and interested persons.

This FS report has been prepared to provide a summary of the WRL Site conditions,
based on the information collected during the RI, and to develop, screen, evaluate, and
compare a range of remedial alternatives for the Site based on this information.

Because the potential source or sources of contamination to the southeast corner of the
WRL Site have not been documented, that area will be evaluated as a separate operable
unit requiring further study.

1*2 Report Organization
Section 1.3 of this report provides background information about the WRL Site,
including location, history, and operations. The findings of the RI are summarized in
Sections 1.4, 1.5, and 1.6 of this report. Refer to the RI Report (March 1991) for
additional information about the RI.

A description and summary of the technology screening process is presented in Section
2.0. Section 3.0 presents a description and initial screening of the alternatives developed
by assembling a limited number of the most promising technologies. Those remedial
action alternatives retained after the initial screening process are then subjected to
detailed evaluation and comparison in Section 4.0.
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1.3 Background Information
1.3.1 Setting
The WRL Site is an active solid waste landfill permitted by the state of Illinois and
operated by Winnebago Reclamation Services, Inc. (WRS). The WRL Site is located in
south central Winnebago County in north central Illinois, approximately 5 miles south of
the City of Rockford, in a predominantly rural unincorporated area (Figure 1-1). The
WRL Site is located in the east central portion of Section 36, T43N, R1E and the west
central portion of Section 31, T43N, R2E of the Third Principal Meridian. The WRL
Site is bounded on the west by Killbuck Creek and on the east by Lindenwood Road.
Killbuck Creek, a perennial stream, merges with the Kishwaukee River about 2.5 miles
northwest of the WRL Site. The Kishwaukee River merges with the Rock River about
1.5 miles northwest of the confluence of Killbuck Creek and the Kishwaukee River. The
Site is located on a topographic high between Killbuck Creek to the west and unnamed
intermittent streams to the north and south (Figure 1-1).

Surface topography of the Site consists primarily of an area of high relief resulting from
the landfill waste disposal operations. The topography surrounding the landfill area is
relatively flat to gently rolling. The ground surface ranges from approximately 790 feet
mean sea level (MSL) on top of the landfill to approximately 706 feet MSL at Killbuck
Creek just west of the landfill (Figure 1-3). A small leachate collection pond is located
on top of the landfill.

The landfill lies outside of the 100-year floodplain of Killbuck Creek and is not within
any designated wetland areas. Figure 1-2 shows the 100-year flood boundary and
elevations for Killbuck Creek at the WRL Site. The floodplain was established by the
Federal Emergency Management Agency and field verified by the Illinois State Water
Survey (June 8,1990).

A small wetland area south of the landfill (Figure 1-2) was delineated by Encap Inc., on
November 5, 1990 (Encap, Inc., December 13, 1990). This 3.73 acre jurisdictional
wetland is rated low in quality because of the artificial nature of its three district
portions:

Scrub-Shrub/Forested Wetland - This is the largest portion of the wetland (3.18
acres), which actually has been created by former and current land use. It is an
isolated wetland that happens to be near the creek.
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Shallow Drainway - This portion of the wetland (0.46 acres) is a shallow
intermittent ditch that was cut to facilitate drainage of the altered upland and
to prevent runoff from entering the adjacent crop field.

Farmed Wetland - This portion of the wetland (0.09 acres) exists at the
terminal end of a natural drainway.

Access to the WRL Site is restricted by a main gate and gatehouse and a chain link fence
extending from the access road westward approximately 1,200 feet and eastward around
the east end of the landfill adjacent to Undenwood Road for approximately 2,500 feet
(Figure 1-3). Access to the Site beyond the extent of the chain link fence is limited by
topography (steep slopes and a heavily wooded area) along the southwest quarter and
western side of the Site, and a three-strand barbed wire fence along the northwestern
and southeastern portions of the Site.

After regular hours of operation, the main gate is monitored by video camera by the
operator at the sludge drying plant to allow for sewage sludge delivery 24 hours a day.
The scale is equipped with an alarm to alert the operator of entrance through the gate.
Another chain link fence gate is located in the southeastern portion of the Site just off of
Undenwood Road. This gate is not monitored, but is chained and padlocked. WRS is
planning to electronically monitor this gate in the near future.

Land use around the WRL Site is a mix of industrial, agricultural, commercial, and rural
residential. Figure 1-3 is a current Site features map for the WRL Site. An active
sewage sludge drying plant is located on the Site just north of the landfill, and is operated
by NRG Technologies, Inc. (NRG). Sewage sludge is transported from the Rock River
Water Reclamation District (RRWRD) City of Rockford sewage treatment plant to the
NRG drying plant. NRG's current contract to accept sludge from RRWRD extends
through the year 2003. Approximately 10 tons of wet sewage sludge are fed through the
dryer per hour which yields approximately 2 tons of dried sludge. After the sewage
sludge is dried, the majority is disposed on-Site in the landfill. A portion of the dried
sludge (940 tons in 1989) is transported off-site and used for bulk agricultural land
application. NRG is currently exploring the feasibility of bagging and selling the dried
sludge for commercial use. A former alcohol production plant, previously operated by
Greater Rockford Energy and Technology Corp., is also located north of the landfill area
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and just east of the sewage sludge drying plant. WRS now owns the plant building. All
equipment associated with the alcohol production plant has been removed. East of the
WRL Site is the former Acme Solvent Reclaiming Inc. (Acme Solvent) NPL site. A
Supplemental Technical Investigation has been completed at Acme Solvent by others,
and a ROD has been issued (December 31, 1990) for the second of three potential
operable units for the site.

The Acme Solvent site is situated on approximately 20 acres (Figure 1-1), and was used
for the disposal of drummed wastes into unlined lagoons and drum stockpiling. The
Acme Solvent site operated from 1960 to 1973. The type, origin, and quantities of wastes
disposed at the Acme Solvent site are generally undocumented, but are known to have
included solvent still-bottom sludges, nonrecoverable solvents, paints, and oils. The
Illinois Environmental Protection Agency (IEPA) indicates that four lagoons were
actively used for the disposal of wastes at the Acme Solvent site. The IEPA also
reported that 10,000 to 15,000 drums may have been present at the Acme Solvent site
when it closed. The total quantity of wastes disposed of at the Acme Solvent site during
its operation is unknown (Ecology and Environment, 1983; Jordan, 1984). IEPA
inspections in late 1972 and early 1973 indicated the wastes in solvent lagoons at the
Acme Solvent site were not removed, but were covered with soil. It was also reported
that an unknown number of on-site drums were crushed and buried, rather than removed
(Ecology and Environment, 1983). A partial clean-up and removal of buried drums and
contaminated soils from the Acme Solvent site began in August 1986.

The Rockford Skeet Club is across Undenwood Road to the northeast of the WRL Site.
A septic tank pumping business is located to the west, a private hunt club to the
southwest, and a limestone quarry to the east of the WRL Site. There are scattered
residences within 1/2 mile of the Site to the north, south, southwest, and southeast. Of
these, only one residence, location of which is identified by a private well (PW1) is
located hydraulically downgradient of the WRL Site.

1.3.2 Site History and Operations
The landfill has been in operation since 1972 and, at the current rate of filling, has an
estimated 5 to 7 years of capacity remaining. The property currently owned by WRS is
shown on Figure 1-4 and consists of approximately 245 acres. Figure 1-4 also shows the
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property boundaries in 1972 when landfilling activities started at the WRL Site.
Appendix A contains legal descriptions of 1972 and current land ownership boundaries
around the Site. Wastes accepted at the WRL Site are composed primarily of municipal
refuse and sewage treatment plant sludge from the RRWRD sewage treatment plant.
The landfill accepted sewage treatment plant sludge until January 1985. Since January
1985, only dried sludge has been placed in the landfill. A very limited amount of Illinois
special non-municipal wastes were disposed at the facility prior to December 1975 under
permits issued by the IEPA. Not all of the special wastes permitted by the IEPA were
actually disposed of at the landfill (WRS, 1984). The following subsections describe the
landfill construction and operation, landfill gas extraction and processing, landfill
leachate extraction and treatment, and future plans for the WRL Site.

J,3,2,1 1-andfill Construction and Operation. Construction and operation of the landfill
began on the site of a former sand and gravel quarry. The landfill was sequentially
constructed and filled in several sections as indicated on Figure 1-5. The first section in
the southeast corner of the landfill was constructed in 1972. New sections were opened
approximately every 2 years until the last section was constructed in 1988 in the
northwest corner of the landfill. Each of the sections was developed in a similar manner.

Quarry operations left a ragged landscape. Preparation for construction of each landfill
section began with smoothing the floor and sidewalls into a uniform contour. In the first
stage of construction for each landfill section, crushed limestone gravel was graded and
compacted to form the base and sidewalls. The finished sidewalls are approximately 25
feet to 35 feet high and are sloped at an approximately 2 or 3 to 1 horizontal to vertical
ratio. The sidewalls slope from the access road down to the landfill base. The planned
elevation of the landfill base was approximately 730 feet MSL at the eastern end, sloping
down to approximately 705 feet MSL at the western end. Elevation of the landfill base
was not documented during construction. Initially, the landfill base was prepared as
planned, with an approximately 1 percent slope down towards the west. At one point, it
was decided that it would be best to have the lowest part of the landfill somewhere in the
center of the landfill. A supplemental permit was granted by the IEPA to allow this
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change in the base. As construction continued, the base liner was constructed with an
approximately 1 percent slope up to the west, but the exact location of the change in
slope direction is unknown. After the gravel was placed, an asphalt base was laid over
the base and sidewalls and compacted into a 2-inch layer. Following placement of the
asphalt liner, the base and sidewall surfaces were sealed with one layer of emulsified
asphalt and two layers of cationic coal tar sealer. The sealer reduces the permeability of
the asphalt and can withstand chemical attack better than asphalt alone. The sealed
asphalt liner was then covered with 8 inches of sand.

A leachate collection system was constructed to collect and extract leachate and storm
water. The leachate collection system consists of a network of 6-inch diameter
perforated pipes laid in the 8-inch sand layer along the asphalt base. The perforated
pipes are connected to manholes and buried in 1-inch diameter washed aggregate. In
some areas of the landfill, automobile tires were placed on top of the sand layer as
additional protection for the leachate collection system and asphalt liner.

The landfill base is sloped to direct liquids passing into the sand layer towards the
perforated pipes. The perforated pipe drains to five manholes that are interconnected
with perforated pipe and placed throughout the landfill. The collected leachate was
initially drained into leachate tanks in the undeveloped portions of the landfill. The
leachate tanks were removed and replaced by a holding pond, lined with a high density
polyethylene liner, located on top of the landfill as shown on Figure 1-3.

Quarrying operations at the Site continued on a limited basis in areas adjacent to the
active sections of the landfill. Most of the continuing quarrying operations conducted at
the Site were done to produce the crushed limestone that was used as the base beneath
the asphalt liner. Quarrying operations expanded between 1978 and 1984 when some
gravel was used for the extension of Illinois Route 39. Various dust suppressants were
used in the quarry and on roads servicing the quarry. One of the most common dust
suppressants was calcium chloride. Other dust suppressants used on the roads included
"prime" (a tar-like substance used in the manufacture of asphalt), asphalt emulsions or
emulsified asphalt.
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When a section of the landfill base was completed, an asphalt curb was constructed at
the edge of each paved area to separate the landfill area from the quarrying operations.
The asphalt curb was intended to prevent leachate and storm water from running off the
paved base liner onto the unpaved portion of the quarry floor. In the early years of the
operation of the landfill, water would occasionally overflow the curbs. The overflow was
due in part to the acceptance of large quantities of wet sewage sludge in conjunction with
periods of heavy rainfall. Soil berms were constructed behind the asphalt curbs to help
contain the runoff. The soil berms contained a greater quantity of runoff, but intense
rains would occasionally wash out the berms allowing storm water with some leachate to
overflow onto the quarry floor. The amount of leachate that overflowed was minimized,
because leachate was removed from the landfill base on a regular basis.

Waste to be disposed of at the WRL Site is transported through the main gate that is
manned during daily hours of operation. Gate personnel record the weight, waste type,
and customer name and number. After acceptance of the load, the hauler is directed
along internal access roads to the working face of the landfill for unloading, or if the load
is wet sewage sludge, to the sludge drying facility. The operator at the working face
checks the waste type against the sales ticket and reports any discrepancies to the gate
personnel. The waste is dumped off at the top of the working face and pushed downward.
The waste is compacted on the working face in 1 to 2-foot lifts using either a wheeled or
tracked vehicle. Waste cells are approximately 10 to 15 feet thick. A 6-inch cover is
applied over the wastes daily.

Daily cover materials consist primarily of a sand and clay mixture with some gravel.
Crushed limestone has also been used for daily cover. Materials for daily cover are
currently obtained from an off-site borrow area. Some daily cover materials are
obtained from the former quarry adjacent to the landfill. Wastes placed above the
landfill sidewalls slope inward at an approximately 3 or 4 to 1 (horizontal to vertical)
ratio. The top of the landfill is sloped at approximately 2 percent.

The most current topographic map (April 26, 1990) of the landfill surface shows a top
elevation of approximately 775 feet MSL at the western end and 790 feet MSL at the
eastern end. The eastern one half of the landfill has received a 2-foot thick clay cover
and topsoil, and is covered with grass. Plans to complete filling of the landfill include
filling the western area of the landfill to 820 feet MSL and then filling over the eastern
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surface area to a final top grade of 820 feet MSL. During the filling of the eastern area
of the landfill, areas of differential settlement on the south slope will be brought to grade
and reshaped. Final cover will be placed over the landfill as final elevations are reached.
Current (April 1990) and proposed final grades are shown on Figure 1-6.

1.3.2.2 Landfill Gas Extraction and Processing. Anaerobic decomposition gases are
being produced within the existing refuse fill area at the landfill. Approximately 80
percent to 90 percent of the gases are a combination of methane and carbon dioxide. In
1980, it was found that landfill gases were migrating laterally away from the refuse fill
area, where they are generated, through porous subsoils. Methane is an ignitable gas at
high temperatures, and is combustible when in concentrations of 5 to 15 percent by
volume in air. Twenty four methane monitoring probes were installed both within the
refuse fill area and adjacent to the fill boundaries to detect any lateral migration of
methane away from the refuse fill area. The probes were installed at varying depths to
document methane concentrations within the varying subsoil layers. The investigation
showed that methane was migrating away from the refuse fill area in the subsoils.
Methane was detected in the subsoils near residences southeast of the landfill, but was
not detected within the buildings. Methane was not detected north of the landfill near
the scale house (Warzyn, 1980).

Based upon the detection of high methane concentrations in the subsoil adjacent to
existing structures near the landfill, WRS designed, installed, and operated a gas
recovery system beginning in March and April 1980 in the southeastern corner of the
landfill. The initial system consisted of five 4-inch polyvinyl chloride (PVC) wells
installed in the waste to within approximately 3 feet of the base of the landfill. The wells
were connected to a header pipe which was connected to a 750 cubic feet per minute
(cfm) vacuum blower drawing 20 inches of water vacuum. Gas extracted from the
landfill was flared. The system was expanded between April and August 1980 to include
four additional wells in the northeastern corner of the landfill. Continued monitoring in
May and June 1980 indicated that the gas recovery system was controlling methane
migration away from the refuse fill area.
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In 1981, stressed vegetation was discovered north of the refuse fill area near the scale
house. An investigation was conducted and it was determined that landfill generated
methane gas was the cause of the stressed vegetation. Examination of the gas extraction
system showed that the effectiveness of the gas extraction wells in the northeastern
corner of the landfill were being reduced due to accumulation of condensate in the wells.
Maintenance of the wells was improved and condensate traps were installed to restore
effectiveness (Warzyn, 1981).

In December 1984, a new gas extraction and collection system was installed to provide
fuel to the sludge drying plant. The new system was comprised of 70 wells located
throughout the non-active portion of the landfill. Following installation of the new
system, the original nine extraction wells were abandoned. The original blower and flare
system was retained for use as a backup to the new system. Twenty-one additional wells
were installed and connected to the system in November 1988.

The gas extraction and collection system currently consists of 91 wells (Figure 1-7). The
wells have been installed into the waste and range in depth from 19 to 63-feet. The wells
are typically constructed of 6 or 8-inch diameter perforated Schedule 40 PVC pipe with a
solvent-welded Schedule 80 coupling at each joint. The boreholes are 3-feet in diameter
and backfilled with 1 to 1.5-inch diameter washed gravel. A 2-foot clay-bentonite seal is
placed above the perforated sections with the remaining annular space filled with
cohesive material. The wells are connected to a header pipe and the gas is drawn out of
the fill using two of three available 800 cfm vacuum blowers.

Collected gas is processed to remove impurities and used as a fuel source for the sewage
sludge drying plant. The blowers operate 24 hours a day, 365 days a year, with the
exception of five holidays and maintenance downtime. When the blowers are not
operating, landfill gas is diverted to the backup blower and flare system. If no sludge is
available to be dried, the gas is burned in the dryer or diverted and flared. The gas
extraction and collection system will be expanded to include the western area of the
landfill as the active portions reach capacity and receive final cover.
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Discussions with the NRG plant operations manager along with data and schematic
diagrams provided by NRG reveal the following information concerning the sewage
sludge drying plant's operations. The drying plant consists of two wet sludge storage
tanks, a combustion blower, a high temperature (1800°F) furnace, a rotary dryer, a dried
sludge collection box, two air particulate cyclones, and a heat exchanger. Process air is
recycled through the furnace and exhausted through a stack. Air emissions from the
stack are periodically tested by NRG for particulates, hydrocarbons, and mercury. The
high temperature furnace is partially fueled using methane gas collected from the
landfill. The current rate of gas extracted from the landfill is not sufficient to keep up
with the sludge dryer demand, and backup fuels are used as a supplementary energy
source.

A new rotary dryer was installed at the WRL Site by NRG in 1990. Their operating
permit for the rotary dryer from the IEPA was replaced with a construction permit at
that time. NRG is currently awaiting a new operating permit. The issuance of an
operating permit was delayed to allow for in place testing of the new plant equipment.
The IEPA asked NRG to test for hydrocarbons for the first time in July 1990. At that
time, NRG was using fuel oil as a supplementary source of fuel. Hydrocarbon levels
were too high, and NRG retested using propane as a supplementary fuel source. The
most recent tests with propane as a backup fuel appear to be satisfactory, and an
operating permit is expected. NRG has extended a natural gas line to the sewage sludge
dehydration plant in order to reduce hydrocarbons and costs associated with using fuel
oil as a backup fuel source. Natural gas is now being used as a backup fuel for landfill
generated methane gas instead of fuel oil or propane.

1.3.2.3 Landfill Leachate Extraction and Treatment. Before the gas extraction system
was installed, leachate was pumped from the leachate collection system manholes by two
or three pumps alternately placed in the manholes. In 1986,13 gas extraction wells were
equipped with dedicated pumps, because leachate was accumulating in the gas wells and
interfering with their effectiveness in removing landfill generated gas. Pumping leachate
from the leachate extraction manholes does not prevent leachate from accumulating in
the gas wells. This accumulation is due to the nature and characteristics of the landfill
and the influence of the gas extraction wells. Daily cover application, in conjunction with
daily compaction, settlement, and the general variation of the wastes disposed on a daily



Feasibility Study Report
Winnebago Reclamation Landfill

March 1991
Page 1-12

basis, creates zones of varying permeability within the landfill. Gas extraction wells
extend through some of these areas of varying permeability and create a preferential
pathway for both gas and leachate migration. The gas extraction blowers create a
vacuum in the gas wells and a radial area of influence, which tends to draw leachate to
the wells. In 1988, five new submersible pumps were purchased for use in the mobile
extraction system, and the 13 dedicated pumps were removed.

Currently, leachate is removed from the landfill by pumping on a daily basis from the
leachate collection system manholes and gas extraction wells (Figure 1-7). Nine
submersible pumps are utilized to extract leachate from the gas extraction wells, and two
or three high capacity pumps are utilized to extract leachate from the manholes. The
pumps are mobile units and are alternately placed in different areas of the landfill. Each
submersible pump operates at a flow rate of approximately 8 to 15 gallons per minute
(gpm), and is typically run each day until the associated well is run dry. The pumps
placed in manholes operate at a flow rate around 250 gpm. Currently, pumping times for
a given well or manhole vary from as little as 5 minutes to as long as 2 hours per day.

When a pump is moved to a new location, the leachate level in the well or manhole is
recorded for that location. The pump is placed at the bottom of the well or manhole,
and operated until the well or manhole is pumped dry. Gas extraction wells are shut off
from the blowers before pumping begins and reconnected when the pump is removed
from the well. Based upon the recharge rate, a pump will stay at a given location for as
little as one day or up to one week, with the pump operating each day until that location
is run dry. Pumping logs are kept which specify the leachate level at the start of
pumping, the well depth, and the well location. Most leachate extraction is from gas
wells in the central portions of the landfill. Manholes are pumped as required to
maintain a minimal head in them and have been shown to have slow recharge rates. The
gas wells are pumped based upon how quickly the leachate level rises in them.

Extracted leachate is pumped into the small pond at the top of the landfill. Leachate
stored in the small pond is mechanically aerated, and periodically pumped into tank
trucks and transported to RRWRD sewage treatment plant. Leachate stored in the pond
is sometimes recirculated through the landfill by spraying over the active waste area.
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Recirculation is done only on hot dry summer days when incoming wastes are dry.
Recirculation is done to aid in compaction of the refuse, and to promote degradation of
the waste. Recirculation is never done when daily cover is saturated, and care is taken to
avoid runoff from the working face. Leachate pumping logs do not specify how long
pumps are run each day and no records are kept for the recycling operation. Therefore,
an estimate of the total quantity of leachate removed from the landfill cannot be
compiled. The effectiveness of the leachate collection and extraction system is discussed
in Section 2.5.10.1.

1.3.2.4 Future Plans for the WRL Site. WRS has submitted plans for and received siting
approval from the Winnebago County Board for a new regional pollution control facility
adjacent to the WRL. The new facility still requires approval from IEPA before
construction and operation can begin. The proposed facility will be owned by WRS, and
operated by WRS and Joseph Behr & Sons, Inc. on the current property identified in
Figure 1-4.

The new facility will accept general wastes, construction/demolition debris, and non-
hazardous wastes. No hazardous wastes as defined by the Illinois Environmental
Protection Act or liquid wastes will be accepted. All new operations will be consistent
with existing regulations for landfills and resource recovery operations.

The pollution control facility is intended to meet the recycling goals of the Illinois Solid
Waste Planning and Recycling Act. The proposed facility is intended to complement,
rather then supplant, the County's existing recycling operations. The proposed facility
includes:

• A resource recovery facility

• A Phase I landfill expansion

• A Phase II landfill expansion

The former alcohol production plant located north of the existing landfill will be
remodeled and expanded to house resource recovery/waste sorting and processing
operations.
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Waste coming to the Site will stop at the existing gatehouse. Gate personnel will direct
incoming waste delivery vehicles to the resource recovery facility, the NRG sludge
dehydration facility, or the active face of the landfill, as appropriate. At the resource
recovery facility, waste delivery vehicles will be unloaded, their contents sorted for
recovery of recyclable materials. Non-recyclable materials will be loaded and
transported to the landfill's active face for disposal. Operations at the resource recovery
facility may also include waste processing, such as shredding or bailing, prior to landfill
disposal and/or pelletizing and composting. Sorted recyclable materials will be stored
until full loads can be shipped off-site. Sorting and processing operations at the resource
recovery facility will be enclosed in buildings with concrete floors.

The proposed Phase I landfill expansion would begin in the southwest corner of the
proposed Phase I landfill area and advance toward the existing landfill. When
completed the Phase I landfill will reportedly cover approximately 28 acres south of the
existing landfill. Following completion of Phase I (estimated to be about 25 years),
Phase II would begin by advancing the active face of the Phase I landfill toward the
existing landfill, filling in the area between the two. Once filling of the area between
Phase I and the existing landfill is completed, placement of wastes over portions of the
existing landfill would continue until the planned final elevation of Phase II was reached.
When completed, the Phase II landfill area will reportedly cover approximately 29 acres.

The Phase I landfill expansion will be maintained at a minimum of 50 feet from the
existing landfill. This will allow maintenance of a roadway and monitoring wells between
the two landfill areas throughout Phase I. Phase I, if approved, would be completed in
approximately 25 years based on WRS projections. A compacted clay/flexible
membrane liner base will be constructed prior to placement of any wastes in the new
area. The base liner for the Phase II landfill expansion will be a continuation of the
Phase I landfill base liner. The Phase II landfill base liner will be built over the
sideslopes of the existing landfill with a compacted clay/flexible membrane liner.
Development of the Phase II landfill expansion will be almost the same as for Phase I
except there may be a need for liner foundation construction, and there may be a need
for vertical extension and/or relocation of the existing leachate and gas collection
devices as landfilling progresses. Monitoring wells in the Phase II area will be plugged or
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removed prior to construction of that area. It is anticipated that design requirements for
landfills will change before filling gets to the Phase II stage. It would be determined at
that time whether filling above the existing landfill will be technically and
administratively feasible.

Leachate collection and removal in the proposed Phase I and n areas will be similar to
the manhole and perforated piping system installed in the existing landfill. The new
leachate collection system will also contain clean-outs for the piping system and geonet
on the landfill sidewalls. The leachate control system will be designed to maintain a
maximum 1-foot head of leachate above the base. Collected leachate will be removed
from the manholes and piped to the RRWRD sewage treatment plant. Plans for a
sanitary service pipeline to existing sewer lines are underway, with completion expected
sometime during the second quarter of 1991.

Gas extraction wells, similar to those present in the existing landfill, will be installed in
the new landfill area. All collected landfill gas will be purified and used as fuel or flared.
Gas monitoring probes will be installed around the new landfill areas. WRS is currently
evaluating the feasibility of installing an electrical co-generation facility to use landfill
gas or natural gas. A co-generation facility would produce electricity for use in the
sludge dehydration plant and for, use in other on-Site operations.

1.4 Summary of Remedial Investigation
The thickness of the unconsolidated materials ranges from 8 feet in the bedrock uplands
to the east of the WRL Site to greater than 70 feet at the western boundary of the WRL
Site. The unconsolidated materials are dominantly sand and gravel or fine to coarse
sand. The bedrock underlying the unconsolidated materials is composed of fractured
dolomite. The bedrock surface elevation is highly variable due to paleoerosional
features. A bedrock valley begins to form under the WRL Site and deepens to the west.

Groundwater flows from the bedrock uplands east of the WRL Site, west towards the
Killbuck Creek Valley (see Figure 1-8). Groundwater flows west beneath Killbuck
Creek, but also discharges to the Creek. East of the WRL Site and below approximately
the eastern one quarter, the water table occurs in the fractured dolomite bedrock. West
of that, the water table occurs in the unconsolidated materials.
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Groundwater flow within the dolomite bedrock is believed to be largely controlled by
fractures. The presence of a high permeability zone in the vicinity of the elevation
interval 690 ft to 710 ft MSL is inferred from geologic data, geophysical data, pumping
test results, permeability test results, water level observations, and groundwater quality
data. The effect of this high permeability zone on contaminant transport is to confine
the VOCs to discrete zones at the upgradient end and disperse the VOCs widely in the
dolomite aquifer at the downgradient end of the zone. This hypothetical pattern is
consistent with the observed VOC distributions in the dolomite aquifer.

The WRL leachate has a high inorganic component (chlorides) that serve as a
conservative "tracer" of leachate migration from the landfill. The presence of elevated
chloride concentrations in the groundwater is found in three areas around the WRL Site,
including:

• The northwest quadrant of the WRL Site defined by wells B15R, MW106, PI,
P4R,andG116A

• In the vicinity of wells G110 and G114

• In the vicinity of well G115 (see Figure 1-8 for well locations)

In the northwest quadrant of the WRL Site, the WRL leachate groundwater plume is
only present in the shallow groundwater near well nest B15/B15R/B15P, but has not
affected the deeper groundwater as indicated by the low levels of chlorides observed in
the deeper well B15P. The WRL leachate groundwater plume has migrated west of the
WRL Site and has impacted both the shallow and deeper groundwater zones east of
Killbuck Creek as indicated by the observed chloride concentrations in samples from the
well nest P1/MW106. The WRL leachate groundwater plume had migrated beneath
Killbuck Creek and impacted the deeper groundwater, but not the shallow groundwater
as indicated by the observed chloride results from well G116A. Rounds 3 and 4
groundwater samples from well nest G116/G116A indicate the WRL leachate plume
impacts have been reduced, since the chloride concentrations have decreased.
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The second groundwater area exhibiting elevated chlorides is the vicinity of wells G110
and G114. The observed chloride concentrations in samples from well G110 have
continually increased from Round 1 to Round 4, indicating increasing influence of WRL
leachate on the groundwater in the vicinity over this period. In addition, the observed
chloride concentrations in samples from nearby well G114 were clearly elevated in
Rounds 3 and 4, indicating the impacts of WRL leachate expanded to include
groundwater in the vicinity of well G114 as well as G110. The impacts of WRL leachate
in this area are limited to areas upgradient of well nest B13/P6, since samples from these
wells have not exhibited clearly elevated levels of chlorides, but rather have shown little
change in observed chloride levels.

The third groundwater area exhibiting elevated chlorides is in the vicinity of well G115.
The observed chloride concentrations in the groundwater increased between Round 2
and 3 to levels indicating the presence of WRL leachate. This trend was confirmed in
Round 4 groundwater analysis, indicating an increasing presence of WRL leachate at the
southwestern margin of the landfill.

The WRL leachate groundwater plume inorganic component tends to contain elevated
chlorides, sodium, potassium, magnesium, manganese, and iron. Other constituents
sometimes associated with the WRL leachate plume include: total phenolics, cyanide,
arsenic, barium, cobalt, copper, lead, nickel, silver, vanadium, and zinc. These
constituents were not detected or were present at only low levels in samples from well
G116A, indicating these constituents may be attenuated in the aquifer.

Volatile organic compounds (VOCs) and semi-volatile organic compounds (SVOCs) are
present both upgradient and at the WRL Site and both inside and outside the WRL
plume defined by elevated chlorides. The groundwater upgradient of the WRL Site has
been impacted by VOCs with the highest concentrations being observed in samples from
well B4. The VOCs (and SVOCs) observed in the RI samples can be divided up into
three general groups: VOCs associated with well B4, VOCs associated with wells
upgradient of the WRL Site near Lindenwood Road, and VOCs present only in the
WRL leachate plume.
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The detection of VOCs from the east to west direction (i.e., direction of groundwater
flow) based upon RI samples is as follows. The VOCs detected at well B4 (hydraulically
upgradient of the WRL Site) include: chlorinated ethenes, chlorinated ethanes, 1,2-
dichloropropane, chloromethane, and BETX (benzene, ethylbenzene, toluene, and
xylenes). The VOCs associated with wells upgradient of the WRL Site near Lindenwood
Road, but not found at well B4 based upon RI samples include: chlorinated benzene,
trans-l,3-dicbloropropene, and dibromochloromethane. The VOCs detected only in
locations downgradient of the WRL Site include low levels of carbon tetrachloride,
bromofonn, chloroform, bromodichloromethane, and acetone.

No SVOCs were detected in RI samples from well B4. The general group of SVOCs
associated with wells upgradient of the WRL near Lindenwood Road include: 1,2-
dichlorobenzene, 1,4-dichlorobenzene, and bis (2-ethylhexl) phthalate. The SVOCs
detected only in sample locations downgradient of the WRL Site include: 1,3-
dichlorobenzene, acenaphthene, and dibenzofuran. No pesticides or PCBs were
detected in any of the RI groundwater samples.

Based upon upstream-downstream trends in the RI data and published information, the
WRL Site has not impacted the surface water or sediments of Killbuck Creek. Based
upon the RI data, the ambient air quality does not appear to be affected by the WRL.

VOCs are present both inside and outside of the limits of the WRL leachate
groundwater plume as defined by elevated chlorides. This indicates that the presence of
VOCs outside of the WRL leachate plume are not due to WRL leachate. Potential
other sources of VOCs to the groundwater include releases from the upgradient Acme
Solvent Site, migration of landfill gas, and a localized source such as effluent from the
household septic systems in the immediate vicinity.

The disposal practices at the Acme Solvent Site have resulted in the release of VOCs to
the groundwater as documented by the detection of VOCs in groundwater samples from
upgradient wells. The Acme Solvent Site is located hydraulically upgradient from the
WRL Site and so releases to the groundwater at the Acme Solvent Site are expected to
be transported in a downgradient direction towards the WRL Site. The extent of VOCs
in the groundwater downgradient of the Acme Solvent Site has not been adequately
defined by the existing monitoring well network. It is recommended that an additional
study be conducted to document the continuity of the VOC plume between the two sites.
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1.5 Contaminant Fate and Transport
The fate and transport of contaminant compounds identified at, or adjacent to, the WRL
Site depend upon the chemical and physical characteristics of the contaminants,
characteristics of the contaminated media, source of contamination, climate, and
potential migration pathways. Groundwater transport is believed to be the major
pathway by which contaminants are transported in the vicinity of the WRL Site,
regardless of the source. Surface water, sediment, subsurface gas, and air are other
possible routes by which contaminants may be transported, but are of lesser importance
based upon current WRL Site conditions.

Adsorption of VOCs in the unsaturated zone beneath the landfill or in the aquifer to the
sand and gravel materials is not expected to play a major role in the downgradient
transport of VOCs. Attenuation of metals and SVOCs in the saturated or unsaturated
zones is expected to be greater than that of the VOCs, because of their lower mobility.
Attenuation due to dilution and biodegradation for organic compounds can be expected
to reduce concentrations of contaminants in the downgradient direction.

There is no indication that Killbuck Creek has been impacted by groundwater discharge
to the Creek. If shallow contaminated groundwater discharged to the Creek, it is
expected that significant dilution would occur. VOCs, if present, would be volatilized
during downstream transport. Dissolved metals and SVOCs may be adsorbed onto
suspended sediment, transported downstream, and deposited.

Landfill gas extraction is the primary soil vapor transport pathway, and the gas is
currently burned as a fuel for the sludge drying plant or flared. Low level air emissions
through the landfill would be quickly attenuated during downwind transport.

Other potential mechanisms of contaminant transport (i.e., soil erosion, fugitive air
emissions, and surface water movement) were evaluated, but are not considered to be
substantial mechanisms of chemical transport under current and probable future use
conditions at the WRL Site.
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1.6 Baseline Risk Assessment
The objective of the Baseline Risk Assessment (BRA) is to characterize the extent of
contamination and the potentially exposed human and ecological population(s)
sufficiently to determine what risks need to be prevented. The BRA is composed of a
Human Health Evaluation and an Environmental Evaluation.

Human Health Evaluation
A Human Health Evaluation was conducted to estimate the risk people may incur as a
result of exposure to chemicals present at the WRL Site. This assessment was conducted
without regard to the source(s) of the Site contamination. A risk assessment was made
for both current and potential future Site conditions.

Under the current use scenario, surface water and sediment in Killbuck Creek appear to
pose the most likely point of chemical exposure to individuals (children) living in the area
of the WRL Site. Other media exposures were considered in the BRA under current
conditions (i.e., air, water, food); however, these media are not expected to contribute
substantially to human chemical exposure.

Based on current Site conditions, it was assumed children will play in Killbuck Creek and
may be exposed to sediment by incidental ingestion and contact, and to surface water via
direct contact. Assuming these exposure conditions, noncarcinogenic health effects are not
expected (i.e., HI< 1) and cancer risks are low (i.e., < lxl(H>).

In the future, there is the potential for exposure conditions to change if land use practices
change. Based upon possible future land use conditions, persons may use the groundwater
near the WRL Site as a source of drinking water. Under future use considerations,
exposures of humans to other media (i.e., air, food) were considered, but were not expected
to contribute substantially to human chemical exposure.

Under a hypothetical future use scenario, it was assumed that residents would be exposed
via ingestion, as well as dermal contact and inhalation, to the contaminants in groundwater.
Unlike under current Site conditions, noncarcinogenic health effects may be of concern and
cancer risks are substantially greater than the U.S. EPA's risk range (lx!0~4 to lxlO'6),
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assuming residents were exposed daily to the chemicals of potential concern in
groundwater for 30 years.

The primary noncarcinogenic health risks under the future use scenario (84%) were
associated with 1,2-dichloroethene (26%), arsenic (5%), barium (7%), manganese (7%),
thallium (22%), and zinc (17%), resulting in a noncarcinogenic risk of HI = 5. Interactive
effects are possible for 1,2-dichloroethene and zinc; therefore, the combined exposure to
these chemicals may pose a low potential for noncarcinogenic blood effects (e.g., anemia)
to occur in humans. (See Section 6 of the RI for a complete discussion on the baseline risk
assessment)

The roajority (91%) of the cancer risks were due to exposure to arsenic (17%) and vinyl
chloride (74%). Both chemicals are known human carcinogens.

Currently, the WRL Site does not appear to present a public health concern. However,
potential future exposure to groundwater at the WRL Site appears to present a potential
public health concern based upon estimates of noncancer and cancer risk.

Although groundwater exposure at the WRL Site is above U.S. EPA Risk Goals, the health
risk at the-WRL Site is similar to anthropogenic levels of risk associated with the off-site
upgradient groundwater contamination. Therefore, although future potential exposure to
groundwater at and downgradient of the WRL Site appears to be a potential public health
concern, anthropogenic background appears to contribute to this risk.

Environmental Evaluation
The objectives of this component of the Baseline Risk Assessment were to characterize the
natural habitats which may be influenced by the Site and to appraise the actual or potential
adverse effects contaminants have had on these habitats. Killbuck Creek and nearby
wetlands were assumed to be the most sensitive ecological habitats near the landfill The
Creek is rated as a "Class B Stream- Highly Valued Aquatic Resource".

Fish were considered the most susceptible group of aquatic species to chemical exposure in
Killbuck Creek. Effects on fish are not expected based on the chemical concentrations in
surface water in comparison to Ambient Water Quality Criteria. Therefore, since this
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sensitive group of organisms appears to be safe from health effects, other aquatic
ecosystem effects are not anticipated.

Health risks to the terrestrial environment could not be compared to applicable criteria,
because floodplain sediment and surface soil samples were not analyzed as part of the RI.
Based on visual observations, signs of impacts on the terrestrial ecosystem were not
observed (e.g., stressed vegetation). Also, because of the nature of the contamination at the
WRL Site (i.e., groundwater), impacts on the terrestrial ecosystem are not expected.
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SECTION 2.0
TECHNOLOGY SCREENING

The primary objective of the technology screening process is to identify a manageable
number of remedial technologies which can then be assembled into remedial action
alternatives. The technologies will then be more fully analyzed in the screening and
detailed analysis of alternatives (Sections 3.0 and 4.0). For the WRL Site, this process
consists of five steps:

• Develop remedial action objectives

• Develop general response actions for each medium of interest

• Identify areas or production rates of media to which general response actions
might be applied

• Identify and screen remedial technologies and process options

• Summarize the technologies array

The following subsections implement each of these steps. Remedial alternative selection
considers the coordination between proper operating procedures, closure plans, post
closure upkeep, and the appropriate evaluated remedial alternatives.

2.1 Remedial Action Objectives and Goals
As specified in the preamble of the final rule to the NCP (55 FR 8713, March 1990)
"The remedial action objectives [for a site] aimed at protecting human health and the
environment should specify: (1) The contaminants of concern, (2) exposure routes and
receptors, and (3) an acceptable contaminant level or range of levels for each exposure
medium (i.e., a preliminary remediation goal)". For the WRL Site, general remedial
action objectives include:

• Protecting public health and the environment by reducing the release of leachate
into the groundwater so that potential use of the groundwater does not present a
total cancer risk greater than 10^ to 10"6 or a non-cancer risk greater than 1.0

. Minimizing direct exposure to waste materials and the potential for airborne
(fugitive dust) emissions

. Controlling landfill gas migration until production rates have dropped below
levels of concern
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Based upon these objectives, a number of remedial action goals were developed. In the
development of these remedial action goals, consideration was given to the fact that the
WRL is an operating landfill, with an estimated 5 to 7 years capacity remaining at the
current rate of filling. Further that the goals are not affected by the proposed two phase
landfill expansion (Phase I, adjacent but not contiguous with the existing landfill,
followed, in an estimated 25 years, by Phase II, filling the area between the existing and
Phase 1 landfill areas. The remedial action goals are:

• Prevent off-site migration of inorganic compounds and volatile and semi-volatile
organic compounds in the groundwater potentially attributable to the WRL Site
in excess of applicable or relevant and appropriate requirements (ARARs)

• Provide adequate protection against human consumption of water containing
carcinogens in excess of maximum contaminant levels (MCLs) and a total cancer
risk for all carcinogens of greater than 1(H or 1(H>

• Provide adequate protection against human consumption of water containing
non-carcinogens in excess of MCLs and a total hazard index based on reference
doses for all contaminants greater than 1.0

• Minimize the potential for future contamination of groundwater from landfill
leachate, due to the infiltration of precipitation through the landfill cover, waste,
and base liner to the water table

• Minimize the risks associated with the potential on-Site accumulation or off-site
migration of landfill gas

• Provide adequate protection against direct contact with landfill wastes

As part of the RI Report, a quantitative health risk assessment (see Section 6.0, RI
Report, Warzyn, March 1991), summarized in Section 1.6 of this report, and a
comprehensive determination of potential migration pathways were performed. The
final remedial action objectives for the WRL Site are based on the risks identified in the
RI and compliance with ARARs. Chemicals of potential concern present in the various
media are identified in the RI Report.

Although Warzyn believes background conditions and/or other sources contribute
chemicals that are not attributable to the WRL Site, the chemicals present in the
groundwater which are collected in a possible groundwater extraction system must be
considered and treated prior to discharge, regardless of their source.
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2.2 General Response Actions
To satisfy the remedial action objectives, general response actions have been developed
for probable sources of health risks. General response actions, associated technology
groups, and process options identified for consideration are presented in Figure 2-1.

2.3 Areas and Production Rates of Media Applicable to Response Actions
The media identified for general response actions at the WRL Site include contaminated
groundwater, landfill waste, landfill leachate, and landfill gas. These media are
potentially applicable for implementing remedial actions to meet the remedial objectives
identified for the Site. The volumes of leachate (see Appendix E) and gas (see Appendix
H) within the landfill cannot be easily determined, therefore, theoretical computer based
models were used to estimate their rates of production at the Site.

The presence of elevated chloride concentrations, a reliable indicator of WRL leachate,
is found in three areas around the Site:

The northwest quadrant of the WRL Site defined by wells B15R,
MW106, PI, P4R, and G116A

In the vicinity of wells G110 and G114

In the vicinity of well G115

The vertical extent of groundwater contamination, as defined by elevated chlorides, can
be approximated from the results of groundwater monitoring. The maximum thickness
of the groundwater chloride plume at the northwest quadrant of the Site has ranged from
35-feet (current) to 60-feet (Round 1 and Round 2).

The FS does not address the southeast corner of the WRL Site. That area will be
addressed as a separate operable unit after an additional study between the Acme
Solvent site and WRL Site is complete.
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Areas for the remaining Site media identified for general response actions (i.e., landfill
waste, leachate, and gas) can be roughly defined by the extent of the landfill waste in
place, approximately 47 acres (Figure 1-6). The total volume of waste based on April
1990 contours is estimated to be 4.7 million cubic yards. The final waste volume which
will be in place upon closure of the landfill at elevation 820 feet MSL is estimated at 6
million cubic yards.

The volume of leachate currently in place is difficult to determine, due to the variable
depths of gas extraction wells used to measure leachate levels. It is likely that some of
the gas extraction wells are completed in pockets of leachate trapped by low
permeability zones within the landfill and not representative of the saturated thickness of
wastes. Therefore, any estimate of the total volume of leachate within the landfill would
require assumptions that would question the validity of the estimate. It is also difficult to
determine the average leachate head at the base of the landfill. The manholes are
pumped to maintain a minimal head in them. A head of leachate across the entire
landfill base cannot be measured due to a lack of manholes throughout most of the
landfill (see Figure 1-7).

The Hydrologic Evaluation of Landfill Performance (HELP) computer program was
used to estimate the rate of infiltration into the landfill waste for the final caps and
grades retained for potential use. Appendix E presents the input data and results of the
HELP model runs. Four different caps were modeled to estimate the leachate
production rate. The first cap is consistent with the cover on the eastern one half of the
Site. Infiltration through the current cap is estimated by the HELP model to be
approximately 6.4 million gallons per year (mgy) or 13.8 percent of the average annual
rainfall. The second cap modeled is the currently approved cover for the Site, complying
with Illinois Administrative Code (IAC) Section 807. The long term performance of this
cap was evaluated using a series of HELP model analyses. This series of analyses was
conducted to evaluate the potential degradation of the compacted barrier soil of the IAC
807 compliant cap through processes such as freeze thaw, deformation, and desiccation.
Infiltration through the IAC 807 compliant cap is estimated by the HELP model to range
from approximately 1.1 mgy when placed to 6.3 mgy in the long term or 2.4 to 13.7
percent of average annual rainfall. The third cap consists of 3 feet of compacted clay
covered by 36 inches of vegetative support material. This cap is consistent with new
Illinois regulations for new municipal landfills (IAC 811, effective August 17,1990) and
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may be required for the WRL Site. The HELP model predicts infiltration through this
cap will be between approximately 2.0 and 2.5 mgy or 4.4 to 5.5 percent of the average
annual rainfall depending on the chosen design. The fourth cap is recommended under
RCRA Subtitle C for hazardous waste landfills. The hazardous waste landfill cap is
predicted to limit infiltration to negligible levels with the use of the synthetic membrane
liner.

Warzyn has calculated the theoretical energy reserve and future gas production rate
within the landfill utilizing a computer based theoretical gas generation model, and given
limited information about the landfill. A complete description and results of the model
are provided in Appendix H. The model is used to provide a rough estimate of total gas
generation over time in an anaerobic (landfill) environment. According to the model,
landfill gas generation began to rise sharply around 1980 when WRS first had problems
with gas migration. The model predicts that landfill gas generation will peak around
1995, at which time the rate of gas generation should begin to decline. The model is not
conclusive, but is intended to provide an approximation of likely total gas volumes from
a theoretical standpoint, based in part on annual refuse input rates, type of refuse, pH,
and the estimated moisture content of the landfill. Additional information and
investigations would be required to determine within an acceptable range, the accuracy
of the model, and the likely volumes of gas recoverable from that generated.

2.4 Identification of Remedial Technologies and Process Options
In this step, a wide range of potentially applicable technologies and process options are
identified and then subsequently reduced by screening (evaluating) the options.
Technologies and process options were identified based on the types and distribution of
contaminants and WRL Site background information collected during the RI. The
identified technologies and process options are presented in Figure 2-1. It is not
anticipated that the proposed landfill expansion will affect any proposed remediation for
the Site.

The purpose of the screening process is to select a limited number of promising
technologies for consideration in assembling remedial action alternatives. A decision is
made whether to retain an identified technology or process option for use in developing
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alternatives or to eliminate it from further consideration. Criteria used for screening of
the options include effectiveness, implementability, and cost (40 CFR 300.430 (e) (7)).

Effectiveness is the primary criterion used to screen options at this point. Effectiveness
is evaluated considering end results; i.e., the ability of the technology to prevent or
minimize danger to public health and the environment and thus to meet the remedial
action objectives. The effectiveness of a given remedial technology is often determined
by the physical or chemical properties of the contaminant, or by the contaminated media
(40 CFR 300.430 (e) (7) (i)).

Implementability is evaluated considering the technical and administrative feasibility of
implementing the technology. Technical implementability considers a range of factors
relevant to obtaining, installing, and operating a particular technology. Some remedial
technologies are proven and readily available, while others are in the research and
development stages. Insufficiently developed technologies are generally screened out
(40 CFR 300.430 (e) (7) (ii)). Site conditions must be compatible with the feasible range
of a given technology's capability, considering for example, depth to bedrock, depth to
groundwater, space and distance requirements, etc. Administrative implementability
considers a range of factors relevant to the testing, review, public approval, or agency
permitting of a particular technology.

Cost plays a limited role in the screening of options at this point. Technologies are only
screened out based on costs which are of a sufficient magnitude to make implementation
impractical or impossible, or where other equally effective technologies are available at a
significantly lower cost (40 CFR 300.430 (e) (7) (in)). Where applicable, cost is
evaluated relative to both capital and operation and maintenance costs.

2.5 Screening of Remedial Technologies and Process Options
Potentially applicable remedial action technologies that have been identified for the
WRL Site are listed in Figure 2-1. Figure 2-1 briefly describes the technologies,
indicates the applicability of each technology, and presents the remedial technologies
retained for further consideration. The range of technologies considered is consistent
with the remedial action objectives developed earlier in this section.
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The screening of potentially applicable technologies considered for the WRL Site is
_ summarized below.

2.5.1 Groundwater Controls
Groundwater control methods fall into three categories: physical barriers, hydraulic
gradient control, and groundwater extraction/collection. Physical barriers can be

~~ effective in controlling the movement of groundwater and its associated contaminants by
placement of low permeability barriers to reduce flow from one area to another.

_ Hydraulic gradient control is used to modify local groundwater flow patterns. This is
accomplished using water injection, groundwater interception, or a combination of the
two. Groundwater extraction/collection, also a form of gradient control, is additionally
used to remove contaminated groundwater for treatment.

*- 2.5.1.1 Physical Barriers. Low permeability vertical cut-off walls or diversions are
installed below ground to contain, capture, or redirect groundwater flow in the vicinity of

^ a site. Slurry walls are the most common vertical subsurface barriers, because they are a
relatively inexpensive means of vastly reducing groundwater flow in unconsolidated earth
materials. An engineered soil mixture is blended with a bentonite slurry and placed in a
vertical trench to form a soil-bentonite slurry wall. In some cases, the trench is excavated
under a slurry of portland cement, bentonite, and water, and this mixture is left in the

*- trench to harden into a cement-bentonite slurry wall.

A slurry wall may be "keyed-in" to a lower layer of confining aquitard material to provide
^ containment of the contaminant plume. Alternatively, a slurry wall may be of the

hanging variety, which extends into the water table below the contaminant plume to
~~ restrict plume migration. The fractured bedrock beneath the eastern one-third of the

WRL Site is not an adequate confining layer aquitard to contain contaminated
* groundwater, and no confining aquitard has been found within a reasonable distance of

the surface. Therefore, a keyed-in slurry wall will not be retained for alternatives
_ development. Hanging slurry walls are utilized to retard the flow of contaminants

floating on top of the water table. A hanging slurry wall will not be retained for further
consideration, because the groundwater contaminants are primarily dissolved and would

"~ not be restricted by a hanging slurry wall.
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Grout curtains are vertical subsurface barriers created in unconsolidated materials by
pressure injection of a cement based grout which could be mixed with sand, bentonite, or
fly ash. Grout curtains can be many times more costly than slurry walls. The vibrating
beam method also places grout so as to generate a subsurface wall. Since no confining
aquitard has been found within a reasonable distance of the surface, these process
options will not be retained for alternatives development.

Sheet piling can also be used to form a vertical groundwater barrier. Sheet piles can be
made of wood, pre-cast concrete, or steel. However, wood is an ineffective water barrier,
and concrete is used primarily where great strength is required. Steel is often the most
effective form of sheet piling. Interlocks between sheet piles may be difficult to seal
when placed in a sandy soil. This process option is not retained for alternatives
development, because of high associated costs, unpredictable wall integrity, and the lack
of a confining aquitard within a reasonable distance of the surface.

Bottom sealing refers to techniques used to place a horizontal barrier beneath a site to
act as a floor and prevent downward migration of contaminants. Both block
displacement and grout injection bottom sealing process options involve variations of the
grouting techniques, as described above. These process options are not retained for
alternatives development due to the impracticality of implementing such barriers
beneath an existing waste-filled landfill.

2.5.1.2 Hydraulic Gradient Control. Injection of water is used to develop a hydraulic
barrier or redirect local groundwater flow patterns by creating a mound (i.e., radial flow)
in the water table. Water can be injected into the aquifer using wells, trenches, or
seepage basins. Use of water injection wells, trenches or seepage basins to create a
hydraulic barrier is generally implemented as a short term technique to prevent
immediate plume migration to a domestic water supply well. No water supply wells are
located downgradient of the WRL Site, therefore this technology is inappropriate and is
not retained.

Injection systems can be used in conjunction with extraction wells. The injection of water
creates a hydraulic mound which works to redirect contaminated groundwater to the
extraction wells. This type of system is applicable to aquifers which have relatively flat



Feasibility Study Report
Winnebago Reclamation Landfill

March 1991
Page 2-9

hydraulic gradients and moderate hydraulic conductivities. This type of hydrogeology is
present at the western end of the WRL Site, where extraction wells may be placed to
remove contaminated groundwater. Enhancement of groundwater extraction via
gradient control injection will therefore be retained for alternatives development.

2.5.1.3 Groundwater Extraction/Collection. Groundwater extraction/collection systems
are the most promising methods of controlling groundwater movement, while removing
contaminants. Wells and trenches with perforated piping drains are most commonly
used to extract and collect groundwater, respectively. Trenched piping is most effective
for low permeability soils with shallow aquifer contamination (less than 25 feet deep).

At the WRL Site, an array of extraction wells, some deeper than 25 feet, would be
favored over trenches for the removal of contaminants from the sand and gravel aquifer,
which has shown indications of variable permeability. The generally high permeability of
the Site soils suggests that an array of wells placed so that their zones of influence
overlap would provide an effective extraction system. This process option will be
retained for alternatives development, because it is the most generally effective and
readily implemented groundwater control device for this type of site. Due to the depth
of contaminants below the ground surface greater than 60 feet at the western boundary
of the landfill during Round 1 and Round 2 sampling, deep well turbine pumps or an
ejector well system would be applicable at the WRL Site. Trenches will not be retained
due to the depth of contaminants at the WRL Site.

2.5.2 Direct Groundwater Treatment On-Site
Treatment methods for extracted groundwater can be divided into four categories:
physical, chemical, biological, and thermal. Some level of treatment will be required
prior to any groundwater discharge, in order to attain effluent discharge limitations.
Adequate electrical and water utilities are available at the Site to readily implement an
on-Site treatment system.
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2.5.2.1 Physical Treatment. Conventional physical treatment methods such as screening,
filtration, or settling would not directly treat suspected inorganic compounds or VOCs
and are therefore not considered viable as primary treatment technologies. These
processes may be applicable as a part of an overall inorganic treatment train, to separate
solids which have been formed by chemical treatment or to remove particulates prior to
carbon adsorption. They will be retained in this capacity.

Spray Evaporation
Spray evaporation, a process in which contaminated groundwater is sprayed into the air,
volatilizing VOCs to the atmosphere, is difficult to control. Complete volatilization of
some organic constituents may be difficult and inorganics are not removed by spray
evaporation. Once airborne, contaminants may be carried off-site to nearby receptors.
Additionally, spraying extracted groundwater over the surface of the landfill would
potentially increase the leaching of contaminants from the landfill waste to groundwater.
Therefore, spray evaporation is not considered viable for alternatives development.

Air/Steam Stripping
VOCs are conventionally stripped from water using air or steam in a packed column.
Water is pumped to the top of a tower packed with a high surface area, high void
volume, inert packing material. Water trickles over the packing and is discharged at the
bottom of the tower. The stripping gas is typically introduced at the bottom of the tower.
Volatile contaminants are transferred from the water to the stripping gas. For solvents
as volatile and readily strippable as the VOCs detected at the Site, at the concentrations
anticipated (< 1 mg/L), ambient temperature stripping with air is generally used. Air
pollution controls may be required. The effectiveness of this technology has been well
demonstrated at numerous other sites. Air stripping technology is retained due primarily
to its potentially acceptable effectiveness and low cost. Steam stripping would add
increased energy costs with minimal increase in effectiveness and is therefore eliminated
from further consideration.

Activated Carbon Adsorption
Activated carbon adsorption is also commonly used to remove VOCs and other organic
compounds from water. Most frequently, granular activated carbon beds are used.
Contaminated water flows through the carbon bed and contaminants are adsorbed on
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the carbon. The process is capable of reducing a wide range of VOCs and other organics
to acceptable levels for discharge. When the capacity of the carbon is exhausted, the bed
is taken out of service. The spent carbon is either regenerated, disposed of in a landfill,
or incinerated. The choice of carbon handling methods depends largely on the types and
concentration of contaminants and the economics of regeneration versus disposal or
destruction. The effectiveness of this technology for removal of the types of VOCs found
at the WRL Site has been demonstrated at several other sites, and the technology is thus
retained for alternatives development. Activated carbon adsorption may be considered
as a single step treatment technology or as a polishing treatment for process air or water,
to reduce VOCs not amenable to other treatment technologies to levels acceptable for
discharge.

Ion Exchange
Ion exchange is a process in which an aqueous stream is passed through a bed of charged
resins. The resins remove charged ions from the waste stream and in the process release
relatively harmless ions which were previously held. Ion exchange is applicable for the
removal of charged ions or complexes in solution. It is a well proven technology for the
removal of heavy metals and inorganic cations and anions from dilute solutions. Ion
exchange vessels have low space requirements and could be readily implemented at the
Site. It is thus retained for potential use in removing inorganic compounds identified in
Site groundwater.

Reverse Osmosis
Reverse osmosis (hyperfiltration) is potentially applicable for the removal of inorganics
and VOCs. A semi-permeable membrane is used to effect a separation of solvent
(water, in this case) and solute (e.g., trichloroethene or chloride, in this case). The pore
size in the membrane is such that water passes through more readily than the
contaminant. Contaminated water is pumped under high pressure to membrane-holding
cartridges. Water with low contaminant levels passes through the membrane (permeate
stream) and a concentrated aqueous solution (concentrate stream) remains on the
pressurized side of the membrane. A concentrated reject stream must therefore be
managed. The relative proportions of permeate and concentrate depend on solute
properties, membrane properties, flow rates, operating pressures, and the configuration
and number of units used in the process. No reports of full scale use of membrane
separation for VOC removal have been identified. A major unknown is membrane
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material compatibility with the contaminants. Laboratory and pilot scale testing to
determine feasibility and design parameters would be required. The energy needed to
operate a high pressure system and the need for permanent treatment appear to make
this a costly and inefficient process. This technology is not considered to be adequately
demonstrated at full scale and is therefore not retained.

2.5.2.2 Chemical Treatment
Chemical Reduction
Chemical reduction is a process whereby a reducing agent is added to a waste stream to
alter the ionic form and thus the solubility of certain reducible compounds. Chemical
reduction has been shown to be successful in the reduction of chromium and some
chlorinated organics. However, this technology is not applicable to the majority of
groundwater contaminants identified in Site groundwater and is thus not retained for
alternative development.

Neutralization/pH Adjustment
This technology utilizes the addition of an acidic or caustic chemical reagent to adjust
the pH of the waste stream. Neutralization is a specific application of the pH adjustment
process, whereby acid or caustic reagents are added to attain a neutral (pH near 7.0)
wastewater. The adjustment of a waste stream's pH is often utilized prior to a
precipitation process as most inorganic metals are more efficiently removed from
solution at higher pH values (8.5-10.5). Neutralization is not applicable to Site
groundwater which has a pH near neutral, however, pH adjustment is retained for
potential use in conjunction with a chemical precipitation process, if utilized in
alternatives development.

Coagulation/Flocculation
Coagulation and flocculation are closely tied chemical-physical processes which can be
used to agglomerate suspended particles in a wastewater. Coagulation is mainly a
chemical process whereby the net electrical forces on suspended particles, which cause
the particles to repulse one another, are reduced. Flocculation refers to the forced
aggregation of the particles by physical agitation which assists in forming chemical
bridging between the particles. Lime and sodium sulfide are conventionally used to
precipitate metals. Ferrous and aluminum sulfates and other inorganic salts have been
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used as chemical aids to the flocculation process. The agglomerated particles can then
be readily removed from the aqueous phase via a sedimentation or filtration process
which follows. Heavy metals and other inorganic contaminants which adhere to solid
particles are also removed with this process. This process will require adequate space,
which is available at the northern end of the Site between the NRG sludge drying plant
and the former alcohol production plant. The coagulation/flocculation process, followed
by physical removal of the particulate mass, can be effective in removing low influent
concentrations of inorganics. Due to the requirement for continuous dosages of
chemical feeds, it is more cost-effective for use with influent containing elevated,
continuous concentrations of inorganics. The process has been successfully utilized in
conventional water supply and wastewater treatment plants. It is retained for use in the
development of alternatives.

Photolysis/Oxidation
Chemical oxidation may be effective in contaminant destruction. Oxidation using ozone
and/or hydrogen peroxide is a promising chemical treatment technology. In this process,
ozone and hydrogen peroxide are contacted with contaminated water in a reactor.
Ozone is fed to the liquid in the reactor using fine bubble diffusers and hydrogen
peroxide is fed as a concentrated liquid solution. Ozone decomposes in water to form
hydroxyl radicals, which react with chlorinated compounds. The addition of hydrogen
peroxide accelerates the process, because a hydrogen peroxide decomposition product
(hydroperoxide ion) accelerates the decomposition of ozone (Glaze and Kang, 1988).
Chemical doses and overall reaction rates must be determined experimentally for a
particular water, because of competing oxidation and free radical reactions. The
oxidation process can be cotreated by photolysis, the photodegradation of contaminants
using ultraviolet radiation or polar solvents, to further remove VOCs. Depending on the
volume requirements imposed by the rate of extracting groundwater, space limitations at
the Site will need to be considered. Both the oxidation and photolysis technologies are
retained for potential use due to their demonstrated effectiveness in the destruction of
the organic compounds detected in Site groundwater.

Because of potential process interferences due to turbidity, suspended solids, and
inorganics in the leachate, direct treatment by photolysis/oxidation is not viable.
However, with pretreatment of the leachate by pH adjustment, precipitation, flocculation
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and sedimentation, photolysis/oxidation of the leachate would be viable and, with these
pretreatment requirements, is retained for potential use on the leachate.

Precipitation
Precipitation is a physical-chemical process whereby a contaminant in solution is
transformed into a solid phase. This is accomplished by altering the chemical
equilibrium of the waste stream such that the solubility of the contaminant is reduced.
Lime and sodium sulfide are commonly used as precipitating agents for metals, which
are transformed to their insoluble hydroxide or sulfide form. Adjustment of the waste
stream pH may also be required to achieve removal goals. A settling chamber or other
solids removal process is required to remove the precipitated portion from the remaining
liquid phase. Adequate space is required for this process train, which should be
available at the northern end of the WRL Site between the former alcohol production
plant and the NRG sludge drying plant. This area has the added advantage of being in
close proximity to on-Site operating personnel at the sludge drying plant which is
expected to remain in operation. Precipitation is commonly used to remove heavy
metals and other inorganic compounds from water. The process creates a liquified
sludge which must be dewatered and disposed. Due to the low concentrations of
inorganics present in Site groundwater, precipitation would not be an efficient
mechanism, creating an excess of sludge residual for a small degree of wastewater
treatment. It is more applicable for the treatment of leachate at the Site, which contains
higher levels of organics and inorganics. It will be retained in this capacity for
alternatives development.

2.5.2.3 Biological Treatment. Aerobic biological degradation is potentially applicable to
treatment of 1- and 2-carbon chlorinated hydrocarbons which make up the majority of
the halogenated compounds present at this Site. Aerobic degradation of these
compounds by methanotrophic bacteria has been recently demonstrated. However,
reaction rates and microbial growth kinetics have not been well defined for aerobic
degradation processes. Additionally, the conventional activated sludge process has been
found to be less effective on halogenated hydrocarbons than on other compounds
typically found at hazardous waste sites. New reactor configurations are being developed
and assessed which show promise, including a fixed-film gas-permeable membrane
system, a concurrent flow, packed bed, gas-phase continuous reactor, and a center
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downflow, annular space upflow column. Extensive laboratory and pilot scale studies
would have to be conducted to determine removal rates, biological growth kinetics and
nutrient requirements. Aerobic biotreatment is effective in removing the relatively
higher concentrations of non-toxic organics in leachate as measured by biochemical
oxygen demand (BOD). This could be effective in treatment of leachate. Considering
the potential benefit of contaminant destruction, aerobic degradation is retained for
alternatives development based on potential effectiveness.

Anaerobic treatment can also be used to reduce contaminants in Site groundwater or
leachate. The mechanism for anaerobic transformation of the compounds of concern is
not well understood. Studies, where transformation and degradation have been
demonstrated, were conducted under conditions where other carbon and energy sources
were available (e.g., ethanol, acetate or naturally-occurring sediment organic matter).
Sufficient energy sources may not be available in the groundwater or leachate which
would be extracted at the Site, additional carbon and energy sources and nutrients in
significantly large volumes may have to be provided. Due to the high energy and cost
requirements, and the availability of other equally effective technologies, this process is
not retained.

2.5.2.4 Thermal Treatment. For aqueous organic waste streams, wet process incineration
technologies and wet air oxidation are potentially applicable for treatment of VOCs.
Incinerators are commercially available (fiuidized bed, liquid injection) to treat aqueous
organic wastes. However, their applicability does not extend to dilute groundwater
streams, and are thus not retained for further use.

Wet air oxidation is a process which utilizes elevated pressures and temperatures in a
reactor vessel to oxidize the aqueous organics present. The waste stream is pumped at
high pressure and mixed with air. The mixture passes through a heat exchanger and into
the reactor where the air reacts with the organics present. This process is generally
applicable to a variety of organics, but due to high energy requirements becomes a more
cost-effective solution for concentrated, complex organic loads and oxidizable inorganics
which are not amenable to other types of treatment. As other equally effective
technologies exist (notably, conventional oxidation) with significantly less energy
requirements, wet air oxidation is not retained for alternatives development.
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2.5.3 Treated Groundwater Discharge
Treated effluent from the processes described in the preceding sections may be
discharged via recharge wells to the upper aquifer, to local surface waters via
conventional pipeline and outfall, or to a publicly-owned treatment works (POTW).

Killbuck Creek, which runs to the south and west of the WRL Site, presents a potential
surface water discharge option. The creek maintains an adequate size (greater than 50
feet wide in many areas) and flow rate to readily accept and transport treated discharge.
NPDES permitting requirements are well established and administratively feasible. The
close proximity of the creek to the WRL Site can allow for less costly and readily
implementable construction of a pipeline on the WRL Site property to discharge treated
water.

Recharge wells may be utilized as a discharge option, in conjunction with their use as
injection wells for hydraulic gradient control of the upper aquifer. Recharge wells may
be more difficult to implement administratively, due to their potential to create
undesired contaminant migration. Additionally, it may be necessary to locate recharge
wells at off-site locations, which would require obtaining of utility easements and future
access to adjacent properties.

Both recharge wells and outfalls to Killbuck Creek are appropriate discharge options for
consideration with on-Site groundwater treatment systems, and will be retained for
alternatives development.

Discharge to the POTW would result in an increase in hydraulic loading on the local
plant. Volatilization would be the major fate of VOCs at the POTW, and substantial
removal efficiencies may be obtained, even though the plant was not specifically
designed for VOC removal. If groundwater were pretreated on-Site, this would likely
meet best available technology (BAT) requirements for direct discharge, so a POTW
discharge would not be necessary. Additionally, POTW performance may be adversely
affected due to the increased hydraulic loading with a very low organic content. As other
discharge options are available, this discharge option is eliminated from consideration.
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2.5.4 In-Situ Groundwater Treatment Methods
In-place treatment of contaminated groundwater can be considered for the physical
conditions and contaminants identified at the WRL Site. As with aboveground
processes, the technologies can be categorized as physical, chemical, or biological
methods.

2.5.4.1 Physical Treatment. Permeable treatment beds are essentially excavated
trenches placed perpendicular to groundwater flow and filled with an appropriate
material to treat the contaminant plume as it flows through the material. Some of the
materials that may be used in the treatment bed are limestone, crushed shells, activated
carbon, glauconitic green sands, and synthetic ion exchange resins. Permeable treatment
beds have the potential to reduce the quantities of contaminants present in leachate
plumes. The system is applicable to relatively shallow groundwater tables containing a
plume.

Numerous problems may exist in implementing and using a permeable treatment bed.
Construction of a trench of adequate depth at the Site would be extremely difficult, if not
impossible. Operational problems include saturation of bed material, plugging of the
bed with precipitates, and short life of treatment materials. This technology would
ultimately only slow, not prevent, migration of contaminants. This technology is
eliminated from further consideration, because of effectiveness and implementability
limitations.

2.5.4.2 Chemical Treatment. Chemical oxidation is a potentially applicable in-situ
chemical groundwater treatment method for the contaminants at the WRL Site. As
discussed previously for direct treatment technologies, ozone and hydrogen peroxide can
be used to chemically destroy VOCs in water in a reaction vessel. In principle, these
chemicals could be injected into the aquifer to effect volatile destruction. Because the
desired reactions would take place in the porous medium of the aquifer instead of in a
tank, many other competing reactions could be anticipated. The system would involve
feeding chemicals in aqueous solution into water from groundwater extraction wells, and
reinjecting the water into the aquifer. Materials of construction (pumps, piping, wells,
etc.) must be resistant to the oxidants used.
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No reports of chemical oxidation of the contaminants of concern in an aquifer or in soils
have been identified, so this technology would require extensive testing. Obtaining
approvals for injection of chemicals into the aquifer would likely be time-consuming.
This technology is not considered adequately developed for use at the Site, and is
therefore eliminated from consideration due to effectiveness and implementability
concerns.

2.5.4.3 Biological Treatment. According to available information, the biological
degradation of most low molecular weight chlorinated hydrocarbons occurs mainly under
anaerobic conditions. Physically, an in-situ bioreclamation system would be similar to
the extraction and injection system discussed above for in-situ chemical treatment.
Nutrients, an organic substrate, and possibly a reducing agent would be fed into the
reinjection stream instead of chemical oxidants. The goal of this system would be to
maintain suitable environmental conditions throughout the aquifer section of interest to
support the growth of desired microorganisms to enhance aerobic or anaerobic
degradation of contaminants. The major difficulty associated with this treatment is that,
in some cases, neither the mechanisms responsible for specific compound degradation
nor optimum growth conditions have been identified. Therefore, the ability to maintain
suitable conditions for effective treatment is difficult to assess at this stage. Obtaining
approval for a system incorporating injection of microorganisms and chemicals into an
aquifer may be difficult. Due to the potential difficulties associated with implementing
and controlling this in-situ technology, it will not be retained for the development of
alternatives.

2.5.5 Off-Site Groundwater Treatment
Groundwater could be extracted and conveyed off-site for treatment at a commercial
treatment facility licensed to dispose of hazardous waste, or at the local POTW.

Conveyance of untreated groundwater to a commercial disposal facility could be
achieved by trucking of the collected groundwater. Given the expected volume of
groundwater to be generated by extraction pumping at the Site (>100 gpm), this option
presents unrealistic costs prohibiting its implementation.
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The use of a pressure force main and/or gravity flow buried piping would be the likely
candidate to transfer untreated groundwater to the local POTW. WRS is currently
transporting all of the collected landfill leachate for treatment at the POTW by tanker
trucks. WRS is currently developing plans for installation of a gravity flow pipeline to
transport landfill leachate to the POTW, so some of the administrative components for
implementing this option are already in place. The new pipeline would flow from a new
tank on top of the landfill to existing sewer lines north of Rotary Road (see Figure 1-1).
Adequate sizing of this pipeline to additionally carry extracted groundwater can be
considered.

The hydraulic capacity of the existing public sewer lines, pumping system, and the
POTW, and the type of treatment in place at the POTW were analyzed relative to
accepting new flow from the WRL Site. The existing sewer lines, which would likely
carry extracted groundwater from the WRL Site, run in a northerly direction from
Rotary Road to the POTW on the Rock River near U.S. Hwy 20. An analysis of the
sanitary sewer system maps and record drawings shows that sections of existing gravity
sewer south of Blackhawk Road contain the least amount of available capacity for
accepting new wastewater flows, with a total maximum line capacity of approximately 1.5
million gallons per day (mgd) based on the Manning equation for full pipe flow. An
estimate of the existing population and subsequent wastewater flows reveals a maximum
of approximately 0.82 mgd of wastewater flow currently entering these sewer lines. This
analysis reveals that at least 0.68 mgd (470 gpm) of additional flow capacity likely exists
in these sewer lines.

Sewer lines north of Blackhawk Road contain maximum flow capacities which exceed 13
mgd and should have a large available capacity for accepting additional flows. Two
sewage pumping stations, one located just south and the other just north of the
Kishwaukee River, are present along the likely route from the WRL Site to the POTW.
The pumping station north of the River has two pumps rated for 500 gpm each and
processes all flows which pass through the south pumping station, plus additional flows
from nearby areas. The south pumping station has two pumps rated for 300 gpm each.
Analyses of the pumping records for the north station and estimates for flows through
the south station predict that greater than 320 gpm of available flow capacity should be
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present in the pump stations to accept new flows. The south station is new, and pumping
records are not available. Population projections would need to be considered during
remedial design to determine the flow availability in existing sewer lines for WRL Site
groundwater in the future.

The City of Rockford sewage treatment plant is a conventional activated sludge
treatment system, with a design average capacity of 60 mgd. The plant is currently
processing an average daily flow of 25 mgd. Appendix B contains the general industrial
pretreatment ordinance and the 1989 annual report for the City of Rockford POTW.
Acceptance by the local POTW authority would need to be assessed prior to
implementation. Due to the technical feasibility and potential for ready implementation,
this option presents a viable alternative and will be retained for further consideration.

2.5.6 Institutional Measures
Restrictions on groundwater use may be taken as part of an overall Site remedy and
would be appropriate for properties within potentially contaminated areas. An
alternative water supply may be required as a part of groundwater restrictions. The
feasibility of imposing groundwater restrictions depends on the willingness of the
responsible agencies at the state, county, or local level to adopt such restrictions.
Institutional measure will be retained for alternatives development.

Deed restrictions for property development on and adjacent to the landfill and retention
of the fencing and natural barriers around the landfill Site would be appropriate
measures to provide Site access restrictions. These measures are retained for
alternatives development.

Monitoring of groundwater will be necessary to assess remediation effectiveness and
maintain an understanding of future contaminant distributions. Additionally, post-
closure monitoring for landfill gas migration, surface water, and landfill cover integrity
would be appropriate measures, and are required by state and federal regulations.
These types of monitoring are therefore retained for use in alternatives development.
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2.5.7 Landfill Containment
Several methods of containment of landfill waste and leachate can be considered for
alternatives development, including covering, capping, and barriers. These technologies
are discussed in the following sections.

2.5.7.1 Soil Cover. A soil cover provides protection from direct contact with landfill
waste and leachate. However, it would provide minimal reduction of precipitation
infiltration, identified as a remedial objective for the WRL Site. Additionally, this type
of cover would not meet state closure requirements for a landfill and would thus be
difficult to implement from a regulatory standpoint. Based on insufficient effectiveness
and implementability considerations, use of a soil cover will not be retained for the
development of alternatives.

2.5.7.2 Capping. Capping is a process used to cover buried waste materials to prevent
their release to the air, surface water, or groundwater. The designs of caps usually
conform to performance standards applicable to the type of waste they contain. For
hazardous waste landfills, 40 CFR 264.310 (RCRA Subtitle C) addresses the required
landfill closure requirements. For municipal and other non-hazardous special waste
landfills, 40 CFR 257 and 258 (proposed) and applicable state standards address the
closure requirements. These standards include minimum liquid migration through the
cap, cap maintenance, sufficient site drainage, high resistance to damage by settling or
subsidence, and cap permeability lower than or equal to the underlying liner system or
natural soils.

There are a variety of cap designs and capping materials available. Most cap designs are
multi-layered to conform with the above-mentioned design standards; however, single-
layered designs are also used for special purposes.

The design of multi-layered caps for hazardous wastes generally conforms to EPA's
guidance under RCRA Subtitle C, which recommends a three-layered system consisting
of an upper vegetative layer, underlain by a drainage layer over a low permeability layer.
The vegetative layer consists of topsoil, the drainage layer is composed of sand, and the
low permeability layer is formed by a combined synthetic and clay liner system. The
WRL Site has not accepted any hazardous wastes during its operational history, so the
requirements of RCRA Subtitle C are probably not applicable to containment of the
landfill wastes.
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The design of caps for the final cover of landfills which contain non-hazardous
municipal, industrial, and other wastes would be governed by RCRA Subtitle D and
applicable state standards. Rules proposed by U.S. EPA (Federal Register, August 30,
1988) would create a Part 258 to 40 CFR to regulate municipal waste landfills, with Part
257 remaining in place to govern industrial and other types of waste landfills. However,
the proposed rules do not specify final cover design or material requirements, and
authorize the states to promulgate final cover standards. The applicable rules
promulgated by the State of Illinois 35 Illinois Administration Code (IAC) 807 which
have been in place during the development and operation of the WRL Site include final
capping requirements of 2 feet of suitable material. WRS has submitted a permit
application and plan for closure and post-closure care for the landfill which is retained by
the Illinois Environmental Protection Agency (IEPA).

The State of Illinois has recently passed major amendments to its landfill regulations (35
IAC 810-815, effective August 17, 1990) that significantly alters final cap requirements.
35 I AC 814 regulates existing landfills. If the landfill closes within two years of the
effective date of the new regulations, new cap requirements will be guided by 35IAC 807
(described above). If the landfill closes after two years of the effective date of the new
regulations, final cap requirements will be guided by 35 IAC 811. 35 IAC 811 requires
landfill final caps to consist of a compacted earth layer (permeability no greater than
10"' cm/sec) at least 3 feet thick with a final protective layer consisting of at least 3 feet
of soil capable of supporting vegetation or another equally effective design.

For both types of design (hazardous and non-hazardous applications), the cap functions
by diverting water away from the underlying waste materials. The cap design and
selection of capping materials are influenced by specific factors such as local availability
and costs of capping materials, desired effectiveness of capping materials, the nature of
the wastes being covered, local climate and hydrogeology, and projected future use of the
Site. Caps will need to be periodically inspected for settlement, ponding potential,
erosion, and naturally occurring invasion by deep-rooted vegetation.
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Considering the effectiveness in minimizing infiltration into the landfill and the
administrative requirements for implementation noted above, a multi-layer soil-clay cap
is most appropriate for the Site. A multi-layer clay-synthetic membrane cap is probably
not appropriate unless a significantly higher level of containment is required. They will
both be retained for alternatives development.

2.5.7.3 Vertical Barriers. Vertical barriers considered for landfill leachate containment
include slurry walls, grout curtains, sheet piles, and vibrating beam walls. These
structures were also considered previously in this section relative to groundwater control,
and were found to be inappropriate for use at the WRL Site due to effectiveness and
implementability limitations. Vertical barriers present these same limitations for
application to landfill leachate containment and are thus not retained for alternatives
development.

2.5.8 Direct Waste Treatment
Direct on-Site treatment of landfill waste can be considered. The U.S. EPA (National
Contingency Plan, 40 CFR Part 300, and "Streamlining the RI/FS for CERCLA
Municipal Landfill Sites", Directive 9355.3-11FS) has recognized that treatment of the
entire contents of a municipal landfill is often impracticable due to the volume and
heterogeneity of waste. The volume of waste currently placed at the Site is
approximately 4.7 million cubic yards, and is estimated to be approximately 6 million
cubic yards at closure with the final cover elevation at 820 feet MSL. The landfill
contains a variety of wastes in various sizes and forms. Typical household garbage, yard
waste, construction/demolition debris, sewage treatment plant sludge, and various larger
items such as automobiles have been disposed at the Site. This mixture contains a
significant portion of wastes that are relatively hard to treat (plastics, metal debris,
synthetic materials, etc.). A limited number of direct waste treatment technologies may
be applicable for the landfill, and will be discussed below.

Biological and chemical treatment technologies are relatively specific processes to treat a
limited type or group of compounds. The landfill waste at the WRL Site likely includes a
variety of chemical constituents which would interfere with the treatment of the
contaminants of concern (i.e., undesirable oxidative compounds, microbial preference
for other organic compounds present, etc.), thus raising questions as to the processes
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effectiveness. These types of technologies additionally require substantial intermixing of
the treatment agents or nutrients with the waste. This would be very difficult to control
for a large volume of compacted waste in place. Implementing biological or chemical
treatment technologies in a treatment chamber would require excavation of the landfill
wastes already in place. Due to the large volume and heterogeneous nature of the
wastes, excavation would present excessive costs and could pose significant health and
safety concerns due to air emissions from the wastes, and worker safety considerations.
The process options within the biological and chemical treatment technology groups are
therefore eliminated from further consideration.

Physical treatment technologies such as solvents, volatilization, and soil washing present
the same limitations as noted above for biological and chemical treatment, and are not
retained for further use.

Thermal destruction of landfill waste would require excavation of the landfill waste and
separation of debris prior to feeding the waste into an incineration reactor. The unit cost
for incineration has been shown to range from $70 per cubic yard up to $240 per cubic
yard for capital and operation (EPA, September 1986), Based on these costs, the cost of
incinerating the wastes at the Site could easily exceed $1 billion. The excavation process
would also present health and safety concerns as noted above for biological and chemical
treatment. Due to excessive costs and health and safety considerations, thermal waste
destruction is not retained for use in alternatives development.

A fixation process, whereby waste is transformed into a stable, solidified mass may be
applicable for landfill waste treatment. Cement and silica based setting agents are
commonly available, which may be mixed with proprietary chemicals depending on the
specific application. Solidification technologies generally involve excavation of the
waste, which is then mixed with the required chemicals in a constructed chamber, tanks,
or using commercial cement mixing equipment. Fixation may also be performed on the
waste in-place or in a lagoon or excavated pit and left in place (in-situ). In-situ fixation
has not been proven for the contaminant matrix found at the WRL Site, and would be
very difficult to perform on municipal refuse. Extensive bench scale testing would be
required to determine a chemical mix to effectively solidify the wastes, and to perform
leachate testing of the solidified mass. Implementing this technology in a treatment
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chamber would be impractical due to the need to excavate waste from a large landfill
area which would present health and safety concerns as noted above for biological and
chemical treatment technologies. As previously stated, the U.S. EPA has recognized
(both in the NCP and Directive 9355.3-11FS) that direct treatment of the entire contents
of a municipal landfill is often impracticable due to severe implementability problems or
prohibitive costs and thus, such remedies need not be studied in detail. However, at the
direction of the U.S. EPA, this potential remedy is being carried forward.

2.5.9 Waste Removal and Disposal
The waste currently in place at the WRL Site could theoretically be excavated and
removed to a separately constructed landfill either at an on-Site or off-site location.
Implementing this option would be impractical because of health and safety concerns
discussed above for biological and chemical treatment technologies. It is thus not
retained for use in alternatives development.

2.5.10 Leachate Removal and Treatment
A potential continuing source of groundwater contamination by the WRL Site is the
leachate which collects at the bottom of the landfill due to precipitation infiltrating
through the waste. To minimize the effects of leachate leaking through the landfill's
base liner to the water table, the leachate can be removed and appropriately treated and
disposed. Both on-Site and off-site disposal options are considered.

Leachate is produced in a landfill by liquids percolating through the waste. Landfill
leachate is highly contaminated liquid that can have quite high organic content, and
significant concentrations of metals. Biochemical oxygen demand (BOD) is a measure of
the amount of oxygen consumed during microbial utilization of organics. Chemical
oxygen demand (COD) is a measurement of the oxygen consumed during breakdown of
organics into non-toxic compounds. COD includes that portion of organics that is
biodegradable (BOD). Landfill leachates generally contain high levels of COD with a
substantial portion as BOD. Landfill leachate can also contain high levels of metals both
dissolved and suspended. The solids in the leachate create turbidity, a measure of the
extent to which light is either absorbed or scattered by material in water.
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2.5.10.1 Leachate Removal. The current leachate extraction system at the WRL site is
described in Section 1.3.23. Leachate is removed from both gas extraction wells, and
leachate manholes connected to leachate collection piping. Although documentation,
such as initial and final leachate levels and pumping and recharge rates, is limited, the
key features of the system were reviewed in an attempt to evaluate the capability of the
system to minimize the potential for landfill leachate to migrate to the groundwater. Key
features examined included: leachate removal from the gas extraction wells, removal
from manholes, the schedule and location of pumping, and records of the quantity of
leachate hauled to the RRWRD sewage treatment plant in 1986,1987,1988, and 1989.

Measured leachate levels in the gas extraction wells were reviewed and found to be of
limited value in evaluating system performance due to the inability to document the
completion depth of the wells relative to the base of the landfill liner (historical
documentation of base elevations of the landfill are not available). Because of this, the
depth of leachate in contact with the landfill base could not be determined. Thus,
although the level of leachate was measured in the gas extraction wells before being
pumped, the measured levels may simply represent perched leachate in areas or cells
created by the placement of daily cover and/or areas of low permeability or compacted
materials. Additionally, the levels of measured leachate in the gas extraction wells are
likely influenced by adjacent gas extraction wells that remained on-line.

Leachate level measurements at the manholes provides a better indication of the
effectiveness of the leachate collection system and an estimate of the average hydraulic
head on the landfill liner, but is also limited by the paucity of available data on leachate
levels, pumping and recovery rates, etc. Manholes are reportedly visually inspected on a
routine basis, generally daily, and if leachate build-up is observed, the manholes are
pumped until they are dry. Limited records indicate that leachate levels of 3 to 7 feet
have been measured in the manholes prior to pumping. The manholes are reportedly
pumped to dryness in a few minutes to a few hours and typically exhibit slow (days to
weeks) recharge. Removal of leachate from the manholes limits the buildup of leachate,
which should minimize the hydraulic head on the landfill liner. However, because the
parameters associated with removal (initial and final leachate levels, pumping time and
rates, recovery time, etc.) are not fully documented, the effectiveness of the system
cannot be evaluated.
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It is difficult to fully assess the performance of the current system from the leachate
hauling records, due to the practice of recycling extracted leachate, variations in yearly
rainfall, the inconsistent firequency of leachate hauling, and progressive development of
the landfill. The total reported volume of leachate hauled over the past four years was
11.2 million gallons in 1986,10.6 million gallons in 1987, 5.6 million gallons in 1988 and
430 thousand gallons in 1989. The steadily decreasing annual quantity of leachate may
be due to the increasing areas of intermediate cover placed on the eastern portion of the
landfill from 1987 to 1988, low levels of precipitation in 1988 and 1989, and/or a
combination of both.

An upgraded leachate extraction system can be considered for implementation at the
Site. The upgraded system could include better management of the existing extraction
system and additional pumps and pumping locations throughout the landfill. Many of
the existing system's components (i.e., the pumps, manholes, and possibly gas extraction
wells) can be utilized for an upgraded system. It is thus retained for alternatives
development.

2.5.10.2 Off-Site Leachate Treatment. Off-site disposal options include trucking pumped
leachate to a commercial off-site disposal facility or transporting leachate through a
pipeline or via tank trucks to the local POTW. Collected leachate is currently recycled
to the waste or is stored on-Site in an aerated holding pond on top of the landfill and
periodically trucked off-site to the local POTW. The current system is permitted by the
RRWRD sewage treatment plant. The aerator provides adequate pretreatment to meet
all of the local pretreatment requirements. Appendix B contains the general industrial
pretreatment ordinance, and the 1989 annual report for the City of Rockford POTW.
Planned modifications to this system include the addition of a service pipeline to
transport leachate directly to the POTW and building a tank on the top of the landfill to
hold leachate before transfer. The POTW treats the leachate along with the other
wastewaters processed at the plant. An analysis of the transport capacity of existing
interceptors and pumping stations which would carry WRL Site leachate to the POTW
(Section 2.5.5), reveals that a large quantity of reserve capacity is available for leachate
volumes. The RRWRD sewage treatment plant is a conventional activated sludge plant
and uses chlorination for tertiary treatment. The current plant has a design capacity of
60 mgd, with an average influent of only 25 mgd. Pretreatment requirements are
designed to restrict acceptance of wastewaters that pass through or interfere with the
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ability of the POTW to meet discharge requirements. Because leachate is currently
being accepted by RRWRD, it has already been determined that the landfill leachate
can be adequately treated by the sewage treatment plant. Continued or expanded use of
the treatment plant is a viable option and off-Site treatment of leachate at the POTW is
thus retained for use in alternatives development.

2.5.10.3 On-Site Leachate Treatment. Direct treatment of landfill leachate on-Site can
be considered, and could include combining leachate and extracted groundwater into a
common waste stream. The contaminants found in the leachate are similar in nature to
those found in groundwater, therefore the technology screening presented previously in
this section for direct groundwater treatment would generally apply. The leachate
contains a higher portion of solids, inorganics, and BOD than the groundwater which
may require special treatment. Specific deviations for the treatment of leachate

' compared to the discussions presented previously for on-Site groundwater treatment
include:

r

• Precipitation and sedimentation of inorganics and solids with an option for some
biotreatment as an initial, rough treatment process is potentially viable for
leachate

• Polishing treatment technologies (i.e., ion exchange, carbon adsorption) prior to
discharge of the waste stream are more likely to be required for treatment of the
leachate, due to a heavier contaminant loading to the primary treatment process
as compared to treating groundwater alone

^s~-'

Other technologies retained for the on-Site treatment of groundwater are also retained
for on-Site leachate treatment.

2.5.11 Landfill Gas Control and Treatment
To reduce the potential risks associated with the release of landfill gas at the WRL Site,
a variety of technologies are available to control, collect, and treat the gaseous emissions.
As noted in Section 1.0, an active gas extraction and thermal treatment system (gas is
used as fuel for the sewage sludge dryers or flared) is currently in place.
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2.5.11.1 Gas Control and Collection. An active interior gas collection system can be
utilized to collect the gases beneath the landfill surface and thus prevent their migration
to the atmosphere or through subsurface pathways to potential receptors. Vacuum
blowers create a pressure differential and draw the gas into the connected extraction
wells and gas collection piping. With an active interior system, collection piping and wells
are placed throughout the interior of the landfill area. This is a well established,
effective means of preventing landfill gas migration.

This technology retains the added advantage in that an active interior system with
collection piping, extraction wells and vacuum blowers is currently operating at the WRL
Site. The current gas collection system is described in Section 1.3.2,2 and is shown in
Figure 1-7. The NRG plant operations manager has indicated that only the most
recently installed 21 gas extraction wells (Rows L, M, and N, Figure 1-11) are to remain
in place as the landfill achieves final waste grades. These wells are installed to within a
few feet of the base of the landfill, and will be extended to above the final cover as waste
is placed. The remaining existing gas wells are to be abandoned or removed and
replaced with new gas extraction wells. The western portion of the WRL Site, with no
gas wells currently in place, will have new gas wells installed. The existing gas extraction
system and the planned modifications were analyzed relative to the system's capability to
prevent off-site gas migration.

Data analyzed for the existing gas extraction system are as follows:

• Gas extraction well layout maps, depth records, and well detail drawings

• Total annual gas extraction volumes for the past 3 years

• Theoretical landfill gas production rate

• On-Site test data to estimate the areal influence of the individual wells

• Vacuum pressure data for the gas wells

The current gas extraction system consists of 91 wells. Each well is screened throughout
its entire depth (except for a sealed section at the top to limit atmospheric air
infiltration) to extract gas over the vertical profile of the landfill. The majority of wells
covering the eastern portion of the landfill (Rows A through E, Figure 1-11) may not be
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of a sufficient depth (i.e., greater than 15 feet above the base liner) to draw gas from
lower portions of the waste. Nonetheless, some upward draw for these wells could be
expected, and off-site migration can still be prevented. The remaining gas wells (Rows F
through N) appear to be installed to adequate depths (less than 10 feet from the base
liner). The WRL Site gas extraction system removed and processed approximately 250
million cubic feet (mcf) of landfill gas in 1987, 280 mcf in 1988, and 320 mcf in 1989.
Additional wells installed in 1988, and increased gas generation may account for some of
the observed volumetric increase. The 1989 total volume corresponds to approximately
a 635 cfm average for the operating blowers (assuming 350 days per year of 24-hour
operation). This indicates that the existing blowers, each rated for 800 cfm, have a large
reserve capacity for removing future additional gas volumes.

The theoretical landfill gas generation model discussed in Section 2.3 indicates that the
landfill is currently generating approximately 1570 cfm and will produce a peak of
approximately 1600 cfm around 1995 (see Appendix H). The existing gas extraction
system blowers are processing approximately 40 percent of the theoretical gas generated.
Gas extraction wells are currently located in the eastern half of the landfill that has not
received waste since 1988. Expansion of the landfill gas extraction system to include all
of the landfill should allow removal of nearly all generated landfill gas.

As part of the FS, on-Site testing of the gas extraction system was performed to estimate
the areal influence (or area of gas draw) exhibited by the existing wells. Appendix C
presents the detailed procedures and results of this testing. Although the test is not
conclusive, the results do indicate that a properly maintained well of sufficient vertical
depth, with the current blowers operating, can generally exhibit a radius of influence of
approximately 100 feet. A minimum average gas well spacing of 150 to 200 feet over the
landfill would appear to be sufficient to adequately influence the entire landfill area.

Based on the above analysis, it appears that an active interior gas collection system can
provide effective control to reduce or prevent off-site landfill gas migration. Wells must
be of sufficient depth to draw gas throughout the entire unsaturated vertical profile of
the waste, and wells must be distributed across the entire landfill to prevent gas
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migration away from the landfill waste boundary. The planned modifications at the
WRL Site should allow for this. More extensive on-Site testing of the in-place extraction
system and monitoring for potential off-site migration will be necessary to finalize air
flow and well spacing requirements. This technology is retained for use in the
development of alternatives.

To control landfill gas migration, perimeter gas control systems (active and passive) can
be considered. Passive perimeter systems incorporate the installation of trenches filled
with high permeability materials and/or low permeability barriers around the landfill to
control gas flow and prevent its migration to receptors. Active perimeter gas control
systems consist of gas extraction wells and buried collection headers which are connected
to vacuum blowers. The headers and wells are placed at the perimeter of the landfill,
and the blowers create a pressure differential which draws gas into the header and well
system, thus preventing gas migration off-site. To provide effective gas control, the
system employed must be able to intercept the migrating gas from the natural subsurface
pathways. For a passive trench, a maximum depth of 30 feet for open trench excavation
presents a constraint for implementation. The base liner is generally less than 30 feet
below the access road, and a perimeter system could effectively prevent off-site
migration of landfill generated gases. An extensive series of interior gas extraction wells
are in place, with planned modifications which should intercept the landfill gas at the
source (see previous discussion), thus a perimeter gas control system is not retained for
alternatives development. However, gas monitors should be installed at select perimeter
locations to detect potential gas migration from the landfill. If the active interior gas
extractor system is found to not effectively, through operation or modification, control
gas migration, a perimeter gas recovery system should be implemented.

2.5.11.2 Gas Treatment. Collected landfill gas can be treated via incineration, flaring or
adsorption technologies. Collected gas at the WRL Site is currently used as a fuel source
for NRG's on-Site sludge dryers, with off-gases treated prior to release. NRG currently
has a contract with the local POTW authority to continue accepting sewage sludge until
2003. Flares are a category of the combustion process whereby waste gases are exposed
to an open flame with the combustion byproducts released directly to the atmosphere.
Flares and centralized incinerators provide destruction of contaminants, but removal
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efficiencies and air pollution requirements must be evaluated on a case by case basis.
Supplemental fuel may be required to adequately sustain a flame for the flaring process.
Carbon adsorption of the collected gas may be applicable for the removal of organic
compounds prior to their release to the atmosphere.

The use of a central incineration process at the WRL Site presents an effective means of
treating landfill gas. The continued use of the existing sludge dryers, operating within
the limits of applicable air permits, provides a readily implementable option for
contaminant destruction. However, a sufficient demand may not be present for utilizing
all of the extracted gas as an energy source for the drying operations after landfill
closure. If future gas volumes exceed the demand for sludge drying or if the sludge
drying operation discontinues, flaring or expansion of the central incinerator will need to
be implemented. Energy from an expanded incinerator could be used for other
processes or routed to an electrical co-generation facility. Both incineration and flares
are thus retained for alternatives development.

Carbon adsorption treatment of the extracted gas could successfully remove potential
organic contaminants from the gas stream. Frequent analysis of the organic loading
rates and discharge gas concentrations would be required to monitor effectiveness.
Maintenance costs for the disposal and replacement of the spent carbon would be cost
prohibitive for the large volumes of gas extracted at the WRL Site. Air emissions testing
of the sludge dryer has shown that emissions are currently well within permitted
conditions. Carbon treatment of landfill gas is thus not retained for alternative
development.

2.6 Process Options Passing Technology Screening
Considering the Site and contaminant characteristics and remedial action objectives, the
following process options are retained for consideration in developing alternatives:

Response Action Remedial Technology Process Option

No Action None None

Institutional Measures Deed Restrictions
Access Restrictions Fence
Groundwater Monitoring Monitoring Wells
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Response Action

Groundwater Controls

Direct Groundwater
Treatment On-Site

Off-Site Groundwater
Treatment

Remedial Technology

Landfill Monitoring

Gradient Control

Extraction/Collection

Biological Treatment

Chemical Treatment

Physical Treatment

Biological Treatment

Treated Water Discharge On-Site Discharge

Landfill Containment

Landfill Leachate
Removal and Treatment

Landfill Gas Control
and Treatment

Cap

On-Site Treatment

Off-site treatment
Interior Gas Collection

Gas Treatment

Process Option

Post-Closure Care
Monitoring Surface Water
Monitoring for Landfill
Gas Migration

Trenches
Wells
Extraction Wells

Aerobic
Coagulation/Flocculation
Oxidation
Photolysis

Screening^iltration
Air Stripping
Carbon Adsorption
Ion Exchange
Discharge to POTW

Recharge Wells
Surface Water Outfall

Multi-Layer (Soil-Clay)
Multi-Layer with
Membrane
Groundwater Options
Precipitation
Aerobic
Discharge to POTW

Active System

Incineration
Flaring
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Potentially viable.
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Potentially viable.
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Potentially viable.
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Not applicable to types of contaminants present

Phylical removal of suspended solids from a waste stream. Potentially viable for pretreatment prior k> VOC removal.

Contacting of large volumes of air with water In a Potentially viable for organic contaminants,
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Oxidation of organic contaminant* at elevated
temperatures and pressures.

Contaminated groundwater and/or leachate to pumped
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Energy Intensbe.Other equally effective technologies
are available.

Potentially viable.

Contaminated grounoVratar Is pumped for above ground Cost Is prohbttrve.
storage and trucked to offsfte disposal facility.

Treated water It pumped to the local POTW.

Treated water Is remfected Into the upper aquifer
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Additional POTW treatment of treated water not required.
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MEDIA RSPONSE ACTION REMEDIAL TECHNOLOGY PROCESS OFT10N ArFI.lCABII.ITY

Landfill

Materials placed In conlrofad envbonmeru
with acVfttonofheatandaVtoaidmlcrobial
degradation of organics.

Not effective for heterogeneous landfill waste
and debris

Oxkflzer »uch as ozone. hydrogen peroxide, or
permanganate b Introduced Into • contactor where
R mbces wtth tol and oxldaflon occurs.

Sodium reagent wed to skip ehtorlne atoms from
chlorinated hydrocarbone.

Oxidation of organic* In a awdor under high
temperature and pressure.

Reduction of chlorinated organic* and hexavalent
chromium.

Solvent I* Introduced Into contactor where it mixes with solid*
and extract i* collected and later treated.

Absorbent materials with aWtty to concentrate contaminants
are mixed with soil. Use of magnetic particle* in sorbents
allow* their collection and removal.

Use of watet or steam to wash or volatilize and flush
contaminant! from soil or gravel.

VDC volatilization In a soil drying unit

Not effective for heterogeneous landfill waste
and debris

Not effective lor heterogeneous landfill waste
anddebri*

Not effective for heterogeneoua landfill waste
and debit

Not effective for heterogeneous landfill waste
and debris

Not effective for heterogeneous landfill waste
and debris

Not effective for heterogeneous landfill waste
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Solidification or stabilization of wastes using suffide, lime,
cement molten glass, or various proprietary or patented
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Solids are burned in an oxygen deficient atmosphere to
produce other residue and volatile organic gases which
are then Incinerated.
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tor uniform heat transfer.

Sodda are tad Mo a Mgh Mwperatura fluid wall reactor where
healing b suppled by large •tectrodai In a refractory ined
vessel

SoBds are burned In a reactor consisting of a rotating central
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SoMs are added to a hot agitated bed of sand where
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Cost is proWbBve for large volume of heterogeneous
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BCRA landfill for disposal.

Materials excavated and transported to an on-slte Volume too large.
RCRA landfill for disposal.
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HEDCA RESPONSBACnON REMEDIAL TECIINOLOCV PROCESS OPTION

Landfill Gas Control

_I Active Sj^slem

Legend

Not carried fotwanJ

DESCRIPTIOH

Barriers or pwmeable gas migration benches Installed
at the perimeter at a landfill to prevent of!-tit* mlg fatten
oflandnlgtt.

Vacuum extraction wells and piping Installed at the
perimeter of • landfill to Intercept migrating landfill
gas.

Vacuum extraction wells and piping Installed throughout
the Interkx of the. landfill to collect and recover or destroy
lafldtm gases.

CoOectod gn b transferred to * central hdneraUon unit
tor eombnfon to destroy trw contaminants.

Cotactod gn b exposed to an open flame at muflJpto
coMectfaH polnh*

CoHectod gas Is passed over activated carbon to adsorb
organtnonto carbon media.

APPLICABILITY

Effective Interior gas collection system Is
currently In place. Potential gas migration pathways
difficult to Intercept

Effective Interim gas collection system Is currently
In place. Potential gas migration pathways difficult
to intercept

Potentially viable. System currently In place
can be utilized and modified a* required for
future use after landfill closure.

Potentially viable. Current system can be modified
for future use H required

PotonUeRy viable.

PotentteHy viable.
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SECTION 3.0
DEVELOPMENT AND SCREENING OF ALTERNATIVES

The development and screening process used in this Feasibility Study was developed on
the basis of the U.S. EPA Interim Final "Guidance for Conducting Remedial
Investigations and Feasibility Studies under CERCLA" (October, 1988). The Interim
Final guidance was developed based on the statutory requirements of CERCLA,
program initiatives promulgated in the revised National Contingency Plan (NCP) (40
CFR Part 300), and experience gained from the Superfund program.

3.1 Applicable or Relevant and Appropriate Requirements
3.1.1 ARARs Overview
NCP revisions (1985 and 1990) require selected remedies to attain or exceed applicable
or relevant and appropriate Federal public health and environmental requirements
(ARARs). In addition, the NCP requires consideration of other pertinent Federal
criteria, advisories, and guidance, as well as State standards. In 1986, the Superfund
Amendments and Reauthorization Act (SARA) Section 121(d) codified and expanded
the ARARs concept. Under Section 121(d)(2)(A) of SARA, remedial actions must
attain a level or standard of control which attains any standard, requirement, criteria, or
limitation under any Federal environmental law, including but not limited to, the Toxic
Substances Control Act, the Safe Drinking Water Act, the Clean Air Act, the Clean
Water Act, the Marine Protection, Research and Sanctuaries Act, and the Solid Waste
Disposal Act, which are determined to be legally applicable or relevant and appropriate.

SARA also requires remedial actions to achieve a level or standard of control which
attains any promulgated standard, requirement, criteria, or limitation under a State
environmental or facility siting law that is more stringent than any Federal standard,
requirement, criteria, or limitation and is legally applicable or relevant and appropriate.

SARA Section 121(d)(4) of SARA provides for waivers of ARARs under six (6) different
types of circumstances. These include:
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Where the remedial action is an interim measure and where the final remedy will
attain the ARAR upon its completion

Where compliance with the ARAR will result in a greater risk to human health
and the environment than other options

Where compliance with the ARAR is technically impractical

Where an alternative remedial action will attain the equivalent standard of
performance of the ARAR

For State requirements, where the State has not consistently applied the State
requirement in similar circumstances

For Section 104 remedial actions, where compliance with the ARAR will not
provide a balance between protecting public health, welfare, and the environment
at the Site with the availability of Superfund money for response at other sites
(fund-balancing)

SARA Section 121(e) states that no Federal, State, or local permit shall be required for the
portion of any remedial action conducted entirely on-Site. On-Site is defined to include the
areal extent of contamination and all suitable areas in very close proximity to the
contamination necessary for implementation of the response action. This exemption only
applies to the administrative requirements of the permit. On-Site actions must still comply
with the substantive requirements that permits enforce.

Substantive requirements pertain directly to actions or conditions in the environment.
Health- or risk-based restrictions (e.g., MCLs), technology-based requirements (e.g.,
incinerator standards), and location restriction (e.g., wetlands) are examples of substantive
requirements.

Administrative requirements are those mechanisms that facilitate the implementation of the
substantive requirements of a statute or regulation. These include approval and issuance of
permits, as well as, reporting, and recordkeeping requirements.

3.1.2 Definition of ARARs and TBCs
The NCP identifies two categories of remedial action requirements:

• ARARs

Other criteria, advisories, guidance, and proposed standards To-Be-Considered
(TBCs)
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An ARAR can be either "applicable" or "relevant and appropriate" to a remedial action.
Applicable requirements are those cleanup standards, standards of control, and other
substantive environmental protection requirements, criteria, or limitations, promulgated
under Federal or State law. These requirements specifically address a hazardous substance,
pollutant, contaminant, remedial action, location, or other circumstance at a site.

Relevant and appropriate requirements are those clean-up standards, standards of control, or
other substantive environmental protection requirements, criteria, or limitations promulgated
under Federal or State law which are not applicable to circumstances at a site, but do address
problems or situations sufficiently similar to those encountered at the site.

TBCs are other Federal and State criteria, advisories, guidance, and proposed standards that
are not legally binding, but may provide useful information or recommended procedures. For
example, TBCs may be used to set clean-up levels where no ARARs exist for a particular
situation, or existing ARARs do not ensure protectiveness. TBCs generally fall within four
(4) categories:

• Health effects information

• Technical information

• Policy

• Proposed rules and regulations

3.1.3 Identification of Potential ARARs
Federal and State ARARs were identified for the WRL Site by the U.S. EPA and IEPA.
A summary of potential ARARs with respect to the identified alternatives is presented in
Table 3-3.

The ARARs are divided into three (3) categories, as defined in the revised NCP:

• Chemical-specific requirements

• Location-specific requirements

Action-specific requirements
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Chemical-specific ARARs are usually health- or risk-based requirements often expressed
as numerical values, which when applied to site-specific conditions establish the
acceptable amount of a chemical that may be found in, or discharged to, the ambient
environment. Currently, there are only a limited number of chemical-specific
requirements. Location-specific ARARs are requirements which place restrictions
either on the concentration of hazardous substances or the conduct of activities solely
because they are in specific locations (i.e., wetlands, floodplains, historic places, etc.).
Action-specific ARARs are usually technology- or activity-based requirements which are
triggered by the particular remedial activities that are selected to accomplish a remedy
(i.e., capping, incineration, air stripping, etc.).

Chemical specific, location specific, and action specific ARARs and TBCs are presented
and discussed individually below.

3.1.3.1 Chemical Specific ARARs and TBCs. Chemical specific ARARs include state
and federal requirements regulating contaminant levels in various media. TBC items
include proposed regulations and policy or guidance documents. The ARARs and TBCs
are important in developing remedial objectives that comply with regulatory
requirements or guidance (as appropriate). A summary of chemicals detected at the
WRL Site is presented in Table 3-1. Chemicals identified in this table are used as the
basis for identification of potential chemical-specific ARARs.

Air
Illinois Administrative Code Title 35 (Title 35) Parts 201 thru 217 provide the state
ARARs for air emissions from air pollution control equipment. Emissions from landfill
gas flares or air strippers would be regulated under this code. As these sources are not
specifically exempt under Part 201, these sources may need to meet air emission ARARs.
The chemical specific air requirements for the expected emissions from these
alternatives are contained in Section 215.301, which limits emissions of photochemically
reactive material (e.g., VOCs) to less than 8 pounds/hr. If VOC emissions exceed 8
pounds/hr, controls would be required to reduce the emissions by 85%. Allowable VOC
emissions, however, are typically determined on a case-by-case basis by the IEPA. The
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future promulgation of air emission standards resulting from the recently enacted Clean
Air Act (CAA) Amendments (i.e., air toxics program) could also qualify as ARARs for
the Site. The U.S. EPA has yet to promulgate chemical-specific standards for
compounds which are covered by the CAA Amendments.

Groundwater
Maximum concentration limits (MCLs) and non-zero maximum concentration limit goals
(MCLGs), identified in the Safe Drinking Water Act (SDWA) are typically used as
groundwater ARARs. Proposed Resource Conservation and Recovery Act (RCRA)
Corrective Action levels for Appendix VIII hazardous constituents presented in the July
27,1990 Federal Register (proposed RCRA Corrective Action Rule) have been included
as TBCs. Proposed RCRA Corrective Action levels will be used to determine the
potential need for further investigation and/or remedial action at RCRA treatment,
storage, and disposal facilities (TSDFs). These values have been included as TBCs since
they are based on U.S. EPA toxicity data and human exposure scenarios.

The State of Illinois does not presently have numerical groundwater standards, but they
are being proposed in Title 35 Part 620. This proposed code establishes four
classifications of groundwater: potable resource, general resource, remedial resource,
and naturally limited groundwater. The remedial resource classification would apply to
CERCLA Sites. Regulations pertaining to the remedial resource classification require
that:

Groundwater quality not further deteriorate during the course of remedial
action activities

• After completion of remedial action activities, on-Site concentrations comply
with the general resource criteria (Table 3-2) and the existing Site criteria
(whichever is more stringent)

• After completion of remedial action activities, off-site concentrations comply
with the criteria for its particular classification and the existing Site criteria
(whichever is more stringent)

Table 3-2 presents promulgated and proposed MCLs, promulgated and proposed
MCLGs, proposed RCRA corrective action levels, state and general water quality
criteria, and the maximum concentration detected in the groundwater for contaminants
detected in the groundwater at the WRL Site (west of Lindenwood Road).
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Surface Water
40 CFR 131 and Title 35 Part 304 presents U.S. EPA and the State of Illinois water
quality criteria, respectively. Water quality criteria are often used by permitting
Agencies in the establishment of effluent criteria for wastewater treatment operations.
Applicable water quality criteria would have to be met if groundwater treatment system
effluent is discharged to Killbuck Creek.

3.1.3.2 Location Specific ARARs
Although a potential wetland area has been identified near the WRL Site (see Figure 1-
2), the regulatory requirements of Section 404 (Dredge and Fill) of the Clean Water Act
are not believed to be potential ARARs. The WRL Site is located away from the
wetland areas. Likewise, potential ARARs relating to the impact or management of
floodplains (Executive Order 11988 - Floodplain Management, 33 CFR 209 - Navigation
and Navigable Waters, and Sections 1008 and 4004 -RCRA Criteria for Classification of
Solid Waste Disposal Facilities) are not believed to be ARARs since the WRL is located
away from floodplain areas (Figure 1-2).

3.1.3.3 Action Specific ARARs
Action specific ARARs are regulatory requirements defining acceptable treatment and
disposal procedures for the particular actions presented in the alternatives. The primary
actions considered in the alternatives are containment, landfill gas controls, groundwater
extraction, leachate extraction, and wastewater treatment with a surface water or
publically owned treatment works (POTW) discharge.

Solid waste activities for existing landfills (containment, gas controls, and leachate
extraction) have been regulated by the Illinois Solid and Special Waste Management
Regulations (Title 35 111. Adm. Code Part 807). Section 807.305 requires the final cover
to consist of two feet of compacted soil. Closure must be accomplished according to the
approved closure plan in a manner that minimizes the need for further maintenance and
manages any further release to groundwater, surface water or the atmosphere to protect
human health and the environment.

New solid waste regulations, Title 33 111. Adm. Code, Parts 810 through 815 have been
recently passed (Illinois Pollution Control Board, August 17,1990). Part 811 establishes
standards for new solid waste landfills for location, drainage control, landfill gas and
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leachate control, groundwater quality, final cover and post-closure care. Part 814 defines
the conditions for existing solid waste units, whereby provisions of Part 811 may apply.
The new regulations categorize existing landfills accepting chemical and putrescible
wastes into three groups by Subpart:

Subpart C - Existing landfills that will remain open beyond seven years of the
effective date of the new regulations

Subpart D - Existing landfills that will initiate closure between two and seven
years

Subpart E - Existing landfills that must initiate closure within two years

Warzyn has been informed that WRS has notified IEPA that the WRL may remain open
beyond seven years from the effective date of the new regulations, thus making them
subject to Subpart C. The following Subpart C provisions apply:

Final cover requirements for portions of a solid waste unit which have not
received final cover by August 17, 1990, shall comply with Part 811.314 which
calls for a 6-ft thick low permeability/protective soil final cover.

A landfill gas monitoring and management system per Part 811 shall be
required. As part of this provision, a gas management system (collection and
disposal or treatment of gas) may be required based on methane levels below
ground at the outer boundaries of the unit, and in buildings at or near the
facility.

A leachate drainage and collection system must be included.

Based on existing information and data, neither listed RCRA-hazardous wastes were
disposed of in the WRL, nor does the leachate exceed any RCRA characteristic criteria.
If the leachate or groundwater qualifies as a RCRA hazardous waste, on-Site treatment
in a pond would be regulated by 40 CFR Part 264. If on-Site treatment was performed in
units meeting the definition of "tank" in 40 CFR§260.10, then the activity would be
exempt from regulation under RCRA. The generator requirements of 40 CFR Part 262
apply to generators of non-exempted solid wastes with regards to the determination of a
hazardous waste. If residuals from either the leachate or groundwater treatment system



Feasibility Study Report
Winnebago Reclamation Landfill

March 1991
Page 3-8

qualifies as a hazardous waste, additional 40 CFR Part 262 requirements would be
applicable. At the point of discharge of the hazardous waste to either Killbuck Creek or
the sewer system, the wastewater discharge is no longer a hazardous waste (40
CFR§261.4 (a)).

ARARs for point source discharges of wastewater to surface waters are provided by the
National Pollutant Discharge Elimination System Permit Regulations (40 CFR Part 122)
and the Illinois Water Pollution Control Rules (Title 35 111. Adm. Code Parts 301-309).
Effluent discharges to the sewer system would be covered by U.S. EPA pretreatment
regulations contained in 40 CFR Part 403, State of Illinois regulations contained in
Illinois Administrative Code 35 Subpart C, Part 307 and Rockford POTW regulations.

ARARs for discharges of wastewater to POTWs are provided by the EPA Pretreatment
Standards (40 CFR§403.5) and Illinois Water Pollution Control Rules (Title 35 111. Adm.
Code Part 310). Wastewater discharged to a POTW system must not harm the system,
pass through the system untreated, or result in contaminated sewage sludge.

The Army Corps of Engineers Permit Program Regulations (33 CFR Part 320), as they
relate to the potential construction of a permanent outfall structure associated with
surface discharge of treated effluent to Killbuck Creek is a potential ARAR.

3.2 Development of Alternatives
3.2.1 General
By combining technologies developed in Section 2.0, remedial action alternatives are
developed to address specific media to which these actions will be applied. Guidance on
developing these alternatives is provided in the current National Contingency Plan
(NCP: 40 CFR Part 300) and in the U.S. EPA manual "Guidance for Conducting
Remedial Investigations and Feasibility Studies Under CERCLA" Interim Final,
October 1988. The U.S. EPA's guidance requires the following to the extent
practicable:

The development of treatment alternatives for source control that would
eliminate or minimize the need for long-term management or monitoring
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The development of alternatives involving treatment as a primary
component to address the principal threats at the Site

The development of an alternative that involves containment of waste with
little or no treatment that provides protection of human health and the
environment primarily by preventing exposure or reducing the mobility of
contaminants

The No Action alternative be retained for alternative screening and
detailed analysis

The remedial technologies remaining from the technology screening of Section 2.0 were
assembled into remedial action alternatives that protect human health and the
environment and encompass a range of appropriate waste management options.
Alternatives were assembled to address the contamination of Site groundwater and
continuing control of landfill gas. Assembling alternatives by this method addresses the
specific Site conditions.

From the remaining general response actions and remedial technologies listed in Section
2.5, several assembled alternatives whose general response actions involved source
control, treatment, and waste containment options were selected for further
consideration. Advanced and innovative technologies are incorporated into the
alternatives where appropriate. The developed alternatives are summarized in Table 3-
5, and compared in Table 3-6.

Technologies which passed the screening process, but were not incorporated into the
remedial alternatives developed for the Site include the following:

• Groundwater gradient control using injection trenches or wells was not utilized
due to the capability of groundwater extraction wells to adequately influence
groundwater flow patterns (see Appendix D). Extraction wells are readily
implementable from an administrative standpoint and are more cost-effective as
they also serve to remove and transfer groundwater for treatment.

• Direct on-Site biological treatment of leachate and/or groundwater was not
directly included in the developed alternatives. This type of treatment
technology is considered in the alternatives which utilize the local POTW. Due
to the increased biological organic loading (BOD and COD) in leachate as
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compared to groundwater, some sort of biological pretreatment may be
necessary to prevent interference with the primary organic treatment processes.

• Recharge wells for treated discharge are not included in developed alternatives
due to the close proximity of Killbuck Creek. Surface water discharge is a more
readily implemented discharge option from an administrative standpoint.

3.2.2 Overall Approach to Alternatives Development
To meet the remedial action objectives identified for the Site, extraction and treatment
of both landfill leachate and groundwater are included in some of the developed
remedial alternatives. The range of alternatives includes treatment technologies which
address both inorganic and organic contaminants, based on the risks identified in the RI
and on potential ARARs for discharge of treated water to Killbuck Creek or the local
POTW.

Where appropriate, WRS's future plans for the WRL Site are incorporated into the
remedial alternatives. However, to retain a wide range of alternatives in accordance
with U.S. EPA guidance, future plans are utilized in the remedial alternatives only when
they are consistent with the technologies which passed screening, and are modified as
necessary to meet Site objectives. An example of this is the proposed sanitary sewer
service line connecting the WRL Site to the RRWRD, which is utilized as part of the
alternatives involving treatment of leachate and groundwater at the POTW.

3.2.2.1 Groundwater Extraction
Groundwater extraction well locations and pumping rates were selected to prevent the
migration of contaminants based on the groundwater analyses and hydrogeologic
conditions for the Site identified in the RI. The placement of groundwater extraction
wells did not specifically address the area in the southeast portion of the WRL Site in the
vicinity of monitoring wells G109, G110, and G114. This southeast area will be
addressed as an operable unit separate from this FS. The "Single Layer with Wells and
Line-Sinks" (SLWL) groundwater computer model (Strack, 1989) was used to estimate
the aquifer's response to extraction well pumping. The detailed data and results of the
SLWL model for the Site are included in Appendix D. The groundwater extraction
system developed includes a total of six pumping wells placed along the perimeter of the
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landfill in the western portion of the landfill, pumping at 10 to 20 gallons per minute
each. This system is incorporated into the remedial alternatives, and is presented in
more detail in the alternative descriptions in Section 3.3.

3.2.2.2 Groundwater Treatment
The level of treatment required to remove chemicals of potential concern from a waste
stream, prior to a discharge to Killbuck Creek, will depend on the specific limits imposed
on the discharge stream relative to the actual concentrations of these compounds in the
waste stream. The actual concentration of contaminants in a collected groundwater
stream will be a combined flow weighted average for the combined streams from all of
the proposed extraction wells. To determine the appropriate level of treatment for the
chemicals of potential concern identified in the RI, combined waste stream averages for
each of the streams were calculated.

Representative groups of monitoring wells were selected for each of the proposed
extraction wells to estimate the contaminant concentrations at each extraction well. The
resultant concentration for each chemical of potential concern in the combined waste
stream was then estimated by obtaining a flow weighted average with all of the extraction
wells operating. Table 3-4 presents the results of this analysis for inorganic and organic
chemicals of potential concern.

The concentrations calculated on Table 3-4 were compared to groundwater standards on
Table 3-2. Average inorganic concentrations (Table 3-4) that exceeded MCLs at the Site
are thallium (3.8 ug/L), manganese (910.6 ug/L), and iron (3690 ug/L). The MCLs for
manganese and iron are non-health based standards. Thus, it is likely that no treatment
to specifically remove inorganic compounds from a combined stream of groundwater
collected at the Site will be required, prior to a discharge to Killbuck Creek. Treatment
technologies to reduce the level of inorganic compounds in collected groundwater are
not incorporated or costed into the developed alternatives. However, it is acknowledged
that specific discharge limits imposed by regulating authorities and the actual
concentrations in the collected groundwater will dictate the need for inorganic
treatment. The developed remedial alternatives incorporate an approach consistent with
this. The potential need to add such treatment after specific discharge limits and actual
collected groundwater concentrations are known, is retained.
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3.2.2.3 Landfill Leachate Extraction
As described in the technology screening portion of the FS (Section 2.0), the current
leachate extraction system will be enhanced to meet remedial action objectives for the
WRL Site. An upgraded leachate pumping system is therefore incorporated as part of
the remedial alternatives developed. The upgraded system is intended to improve the
management of existing components in place at the landfill and includes new dedicated
leachate pumps which are distributed over the landfill within the gas extraction wells.
Details of the permanent leachate pumping system for the remedial alternatives are
based on the analysis of the existing leachate extraction system (Section 2.5.10.1) and, in
part, on the Hydrologic Evaluation of Landfill Performance (HELP) model (Appendix
E), and are included in the descriptions of the alternatives later in this section.

3.2.2.4 Landfill Gas Collection and Treatment
The current and proposed landfill gas collection and treatment system at the WRL Site
was also assessed during technology screening. Due to a lack of sufficient depth and
absence of wells over the western portion of the landfill, the current system of gas wells is
probably not adequate to capture all of the landfill gas produced by the waste. The
blower capacity to extract landfill gas may need to be increased to meet current and
future needs. Continued use of the sludge dryers to incinerate the gas, augmented by
flares or expanded central incineration, were retained as viable options for gas
treatment. Each of the remedial alternatives, therefore, also includes an expanded
internal gas extraction and treatment by incineration system. The system retains the
WRS planned modifications to the gas extraction wells and provides for the future
incorporation of additional capacity to treat landfill gas if future gas quantities exceed
the demand of the sludge drying operations. Details of the modified gas system are
included in the description of each of the alternatives.

Provisions to minimize the migration of gas during the transition from the existing system
of gas extraction wells to the new system of wells will need to be implemented. This may
include a gradual, row by row replacement of the existing well system. Alternately, the
installation of additional gas wells around the perimeter of the eastern half of the landfill
may be required if all of the existing wells are to be removed from service prior to
placing new wells into operation.
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3.3 Screening of Alternatives
In this section, the remedial action alternatives presented in Table 3-5 and Table 3-6 are
subjected to a preliminary screening. The purpose of this screening is to reduce the
number of alternatives that will undergo a more thorough and extensive analysis.
Defined alternatives are evaluated against the short- and long-term aspects of three
broad criteria: effectiveness, implementability, and cost.

Assessment of effectiveness considered the ability of the alternative to protect human
health and the environment, the reduction of the toxicity, mobility, or volume of the
contaminants present at the Site, and the reliability of the alternative. Protectiveness
was assessed by considering pathways addressed, determining whether ARARs would be
attained, considering the time until protection is achieved, and considering long-term
management needs.

The implementability of each alternative was assessed by considering the overall
technical and administrative feasibility of constructing, operating, and maintaining the
remedial action alternative. The availability of the technologies which comprise the
alternative was also evaluated by considering commercial availability, use at other sites,
near-commercial availability for promising but unproven technologies, or the existence
of permitted facilities in or near the region.

Cost was considered when comparing alternatives providing similar protection. Readily
available cost figures were used where appropriate. Both capital and long-term
operation and maintenance costs were considered. Only a few numerical cost
comparisons (order of magnitude) were considered necessary in making a screening
judgement.

3.3.1 Alternative 1: No Action
Description. The NCP requires that the no action alternative be carried forward for
consideration in the detailed analysis of alternatives as a baseline for comparison of the
alternatives. Under this scenario, no remedial action will be taken at the Site.



Feasibility Study Report
Winncbago Reclamation Landfill

March 1991
Page 3-14

For this Site, the no action alternative would result from an unlikely shutdown of landfill
operation without closure according to the terms of the closure/post closure plan
accepted by IEPA. Funds derived from WRS's financial assurance would be used to
place a minimal cover and possibly perform additional monitoring at the Site.

Effectiveness Screening. The no action alternative fails to meet the remedial action
objectives for the WRL Site. A landfill cover would reduce the mobility of contaminants
in the landfill waste, but does not address current levels of contamination in Site
groundwater. The Site would thus remain at its current level of risk as established in the
baseline risk assessment.

Implementability Screening. The no action alternative does not present any
implementability issues.

Cost Screening. There are no costs associated with the no action alternative.

Screening Status. The no action alternative is retained for detailed evaluation because it
is required by the NCP.

3.3.2 Alternative 2: Planned Closure
Description. For this alternative, the WRL Site would continue operation and initiate
closure in accordance with their current operating permit. Post closure monitoring and
maintenance of the Site in accordance with their operating permit would be
implemented

The current gas extraction system will be upgraded as proposed by WRS. Gas extraction
wells will be placed over the western half of the landfill when that area has been filled to
final elevations. As filling continues over the eastern half of the Site, the newest twenty
one gas extraction wells will be retained and extended to final waste grades, and the
other seventy wells will be abandoned. New gas extraction wells will be placed
throughout the eastern end of the landfill when the landfill is filled to final elevations.
As discussed in Section 2.5.11.1, gas monitoring will be installed at select perimeter
locations to detect potential gas migration from the landfill. If the active interior gas
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extraction system is found to not effectively (through current operation or modification)
control gas migration, a perimeter gas recovery system will be implemented, A gradual
row by row replacement of the existing well system during continued filling over the
eastern portion of the landfill could be considered. A more detailed analysis of the gas
extraction system, including potential gas generation rates, monitoring for off-site
migration of landfill generated gas, and the most desirable method of construction over
the eastern portion of the landfill, will need to be implemented.

Based on the existing gas extraction system's approximate average radius of influence of
100 feet (see Appendix C), the new wells to be installed will be spaced approximately
150 to 200 feet apart. Wells will be installed to a depth of within 5 to 10 feet of the liner.
The existing blowers used to extract landfill gas appear to have adequate capacity to
meet current and future needs. Final blower size and well spacing will need to be
determined with on-Site pilot testing during final design of the system. Figure 3-2
depicts the layout of the proposed gas extraction system.

The extracted gas will continue to be used as a source of fuel for the on-Site NRG sludge
dehydrator. If production increases beyond the sludge dryer demand, a portion of the
wells can be converted to individual well flares (disconnected from blowers) or excess
gas will be rerouted to a new on-Site incineration unit. WRS has considered
implementing an electrical co-generation facility at the WRL Site, which could be
incorporated as part of a new central incinerator. If sludge drying ceases at the Site, the
existing dryer would be converted to a gas incineration only process.

The current mobil system of extracting leachate from gas extraction wells and manholes
will be continued and expanded as necessary. Extracted leachate will be sent to the
POTW via the proposed sanitary service line as shown on Figure 3-3. Pretreatment of
the leachate by the current aeration system will continue with modifications as necessary
to continue meeting the POTW's pretreatment requirements.

Upon closure of the landfill, a cap compliant with Illinois municipal landfill regulations
will be placed over the wastes. The cap will be placed sequentially as different areas are
filled to final waste grades. Assuming closure around seven years, the final cover
required at the Site will consist of a 3-foot thick earth layer compacted to achieve a 10"?
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cm/sec permeability and a 3-foot final protective soil layer capable of supporting
vegetation and preventing desiccation, cracking, freezing, or other damage to the low
permeability layer. Alternative specifications may be used for the low permeability layer
provided that the performance is equal to or superior to the performance of the low
permeability layer described above.

Effectiveness Screening. Capping of the landfill reduces the production of leachate by
reducing the amount of precipitation infiltration into the wastes. The spread of highly
immobile inorganic contaminants would be reduced by reducing the amount of leachate
production in the landfill. Capping would also minimize residual risks associated with
dermal exposure.

The upgraded gas extraction system will minimize migration of landfill gas off-site.
Incineration of the gas with treatment of off-gases effectively destroys contaminants.

Treatment of the leachate at the POTW will destroy toxic contaminants and irreversibly
reduce contaminant mobility. VOCs are destroyed by the activated sludge process at the
POTW. Some volatile contaminants will likely escape to the atmosphere prior to
activated sludge treatment. Review of the RRWRD annual report for 1989 (Appendix
B) shows that metals and cyanide are effectively removed from the waste stream and
trapped in the sludge. Trapping inorganics in the sludge at the POTW reduces mobility,
but does not reduce the volume or toxicity of the inorganic constituents.

This alternative does not address current levels of groundwater contamination
potentially attributable to the WRL Site.

Implementability Screening. The proposed actions for this alternative are already
accepted by the State, and are planned by WRS. The POTW pretreatment requirements
shown in Appendix B must be met for discharge of leachate to the POTW.

Cost Screening. The estimated capital and annual operation and maintenance (O&M)
cost for implementation of this alternative is contained in Table 3-7. Details of the cost
estimation are presented in Appendix F. This alternative may provide a better basis for
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comparison to other alternatives than the no action alternative for this Site, because
planned action for the Site will more likely be carried out.

Screening Status. This alternative is retained for detailed analysis to provide a basis for
comparison to other alternatives.

3.3.3 Alternative 3: Clav-Synthetic Membrane Cap
Description
For this alternative, waste containment using a RCRA Subtitle C compliant hazardous
waste cap will provide the principal element of remediation. The RCRA Subtitle C cap
(Figure 3-1) is implemented to reduce leaching effects at the Site associated with rainfall
infiltration to almost negligible levels.

The future gas collection system described in Section 3.3.2 is incorporated into this
alternative. The current leachate collection system will be upgraded by installing
dedicated pumps within a portion of the new gas extraction wells, primarily in the new
centrally located gas extraction wells. The feasibility of installing dedicated pumps in the
existing gas extraction wells will be determined during remedial design. The manholes
will be equipped with dedicated pumps to remove any liquid in the base liner drainage
system. It is assumed that dedicated pumps will be placed in some of the twenty one gas
extraction wells to remain during modification to the existing system. The pumps will be
rated at approximately 3 gpm to 5 gpm maximum flow, and will be equipped with
automatic level switches.

Dedicated pumps placed in the gas extraction wells will allow removal of leachate
without disconnecting gas extraction wells from the blower system. Maximum gas
extraction will be possible because the unsaturated zone will be maximized, and gas
extraction wells will not be routinely taken out of service for leachate removal. It is
assumed that approximately 40 to 45 pumps will be required to capture leachate across
the horizontal extent of the landfill. Most pumps would operate intermittently.
Extracted leachate will be treated and piped to the POTW as described in Section 3.3.2.

Deed restrictions for property development and new well development on and adjacent
to the landfill would be implemented as part of this alternative. Deed restrictions would



Feasibility Study Report
Winncbago Reclamation Landfill

March 1991
Page 3-18

be imposed on any property with contamination attributable to the WRL Site. An
alternate water supply to affected residents may be required. Existing physical barriers
(fences, steep slopes, heavy woods, and Killbuck Creek) are appropriate measures to
provide Site access restrictions.

Monitoring of groundwater, surface water, landfill gas, and the cap will be necessary to
assess remediation effectiveness and maintain an understanding of future chemical
distributions. Monitoring is required by Illinois landfill regulations. Future groundwater
monitoring will include use of existing monitoring wells. Additional groundwater
monitoring wells to monitor the performance of the alternative may be required.

Upkeep and care of the Site will be required as described in Section 3.3.2.

Effectiveness Screening. The effectiveness of capping and gas extraction with treatment
is discussed in the corresponding subsection for Alternative 2. In addition, the synthetic
membrane, if properly placed will reduce precipitation infiltration to nearly negligible
levels.

The modified leachate extraction system reduces the mobility of Site contaminants by
minimizing the migration of contamination into the groundwater. The volume of
leachate at the bottom of the landfill is reduced by the pumping system that operates on
a demand basis (leachate level). The modified leachate extraction system enhances gas
extraction by increasing the unsaturated zone. The effectiveness of treating leachate at
the POTW is discussed in Section 3.3.2.

Deed restrictions reduce the risk of dermal contact and ingestion through drinking or
bathing with groundwater, and through recreational activities in Killbuck Creek.

Implementability Screening. The proposed remediation components include standard,
proven technologies for use at large landfills. Capping materials should be readily
available. Acceptance of leachate by the POTW will need to be reassessed, with the new
leachate extraction system in place. The POTW pretreatment requirements shown in
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Appendix B must be met for discharge of leachate to the POTW. The ability to
implement deed restrictions is uncertain.

Cost Screening. The estimated capital and annual O&M cost for implementation of this
alternative is contained in Table 3-7. Details of the cost estimation and total present
worth costs are presented in Appendix F.

Screening Status. Alternative 3 will be retained for detailed evaluation as it reduces the
mobility of waste contaminants, minimizes risks associated with dermal exposure and
ingestion of contaminants, and is technically and administratively feasible.

3.3.4 Alternative 4: Off-Site Treatment of Groundwater and Leachate
Description. This alternative involves extracting both contaminated groundwater and
landfill leachate, and combining the two waste streams for transfer to the local POTW
for treatment. Pretreatment to aerate the collected groundwater and leachate prior to
discharge is assumed to meet POTW pretreatment requirements. Upon achieving final
waste grades, the landfill will be capped with a 6-foot soil-clay cap, as described in
Section 3.3.2. A clay-synthetic membrane landfill cap is not warranted for this
alternative since the leachate collection system will be operated and since any
groundwater flowing beneath the landfill is intercepted by the groundwater extraction
system. The gas and leachate collection systems and gas treatment will be as described
in Section 3.3.3.

Groundwater will be extracted at a rate of approximately 100 gpm utilizing
approximately six recovery wells located northwest and west of the landfill (Figure 3-4).
The wells will be screened at variable depths based on the vertical extent of
contamination at a given area of the Site. The wells are sized and spaced to capture
contaminants with the current groundwater flow conditions as described in the RI. The
actual number and location of extraction wells will be determined based on Site specific
pump testing. Additional monitoring wells may be required prior to final design to
confirm the appropriate number and location of recovery wells along the western
boundary of the landfill. The final location and number of recovery wells will be
designed based upon the results of further groundwater monitoring.
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The groundwater extraction system will operate as a barrier to block migration of
contaminated groundwater to or past the creek. The system would operate until
remedial action objectives for the groundwater are met. It is assumed for purposes of
cost estimating, that the system will operate for 30 years.

The calculated influence of the recovery wells on the groundwater flow patterns can be
found in Appendix D. The pumping rate and spacing for recovery wells RW1 and RW2
were selected to capture contamination from the area near monitoring well B15, along
the northwest side of the landfill, with the zone of influence extending to near
monitoring well G118. Recovery wells RW3 through RW6 are spaced to create a
continuous wall of influx to prevent migration from the western side of the landfill to
monitoring well G115. Recovery well RW3 has a pumping capacity of 20 gpm to create
overlapping capture zones between recovery wells RW2 and RW3.

Deed restrictions and post landfill closure monitoring and care will be implemented as
described in Section 3.3.3.

Effectiveness Screening. The effectiveness of the upgraded gas and leachate extraction
system, monitoring, post landfill closure maintenance, and capping are discussed in
Section 3.3.3. The clay-soil landfill cap does not reduce infiltration as much as the clay-
synthetic membrane cap but the long term effectiveness is more certain for the clay-soil
cap.

The groundwater extraction system reduces the volume of contaminants in the
groundwater, and limits contaminant migration to potential receptors.

The effectiveness of treating leachate at the POTW is discussed in Section 3.3.2, the
POTW should be equally effective for groundwater treatment.

Implementability Screening. In addition to the implementability issues discussed for
Section 3.3.3, the groundwater extraction and treatment system should be implementable
from both a technical and administrative stand point. Groundwater extraction is a
proven technology for removal of contaminated groundwater. Treatment of
groundwater at the POTW may be acceptable since the leachate is already being sent
there, and the groundwater contains generally lower levels of contaminants as compared
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to the leachate. The maximum flow from a combined groundwater and leachate stream
is less than one percent of the local POTW's current flow capacity.

Cost Screening. The estimated capital and annual O&M cost for implementation of this
alternative is contained in Table 3-7. Details of the cost estimation and total present
worth costs are presented in Appendix F.

Screening Status. Alternative 4 will be retained for detailed evaluation as it reduces the
volume of contaminants in the groundwater, reduces the mobility of waste contaminants,
minimizes risks associated with dermal contact and ingestion, and is technically and
administratively feasible.

3.3.5 Alternative 5: On-Site Carbon Adsorption of Groundwatcr
Description. This alternative is identical to Alternative 4 (Section 3.3.4) except that
groundwater will be treated on-site by carbon adsorption to remove VOCs and SVOCs
from extracted groundwater. The extracted groundwater will be routed to an on-site
treatment system located north of the landfill as shown on Figure 3-4. Pretreatment of
the groundwater to remove solids will consist of a solids filter. The treated water will be
discharged to Killbuck Creek. The treated water will be discharged to Killbuck Creek.
Extracted leachate will be pretreated and discharged to the POTW as described in
Section 3.3.2.

The groundwater extraction system will be designed as described in Section 3.3.4.
Extracted groundwater is first routed to a pretreatment process which consists of a solids
filter vessel, to remove any particulates which may otherwise clog the following fixed bed
treatment units.

Effluent from the solids filter will be pumped to a two-vessel granular carbon adsorption
system. The carbon adsorption unit will remove organic contaminants from the
groundwater. There may be a reduction in the level of organic contaminants during
pretreatment processes prior to carbon adsorption. However, for sizing and costing
purposes, it is assumed that no organic contaminants are removed prior to carbon
adsorption. The carbon adsorption unit will be designed for an average flow of 125 gpm
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and a total loading of less than 1 ppb of organics. The two vessels will be operated in a
series mode in order to provide back up treatment for breakthrough of the first vessel
Spent carbon will be transported off-Site to be thermally regenerated at an approved off-
Site facility.

The treatment process is shown schematically on Figure 3-5. Carbon adsorption
isotherms, where available, were used to estimate the carbon adsorption removal
efficiency of contaminants listed on Table 3-4. The isotherms were taken from "Carbon
Adsorption Isotherms for Toxic Organics" (EPA, 1980) and available vendor
information. The carbon adsorption isotherms provide a good preliminary estimate of
granular activated carbon usage for many contaminants. Variations in the groundwater
influent concentrations and promulgated effluent requirements could change the actual
carbon usage rates. Single chain chlorinated compounds (i.e., chloroethane) are not
easily adsorbed. The presence of chlorinated compounds in the groundwater presents
increased uncertainties with regard to carbon usage rates. A pretreatment step may be
required to reduce carbon usage rates. Ion exchange or coagulation/flocculation may be
added for inorganics removal if required to meet discharge requirements or to prevent
interference with the organic treatment process. The best treatment configuration will
be determined during remedial design after discharge requirements and actual
contaminant loadings are identified.

Effectiveness Screening. Except for on-site carbon adsorption of groundwater, the
effectiveness of this alternative is discussed in Section 3.3.4. Treatment of the
groundwater will remove toxic organic contaminants and irreversibly reduce contaminant
mobility. Organics are removed from the groundwater and collected on the carbon
resins. Thermal regeneration of the carbon effectively destroys the contaminants.

Implementability Screening. Except for on-site carbon adsorption of groundwater, this
alternative does not present any implementability issues in addition to those discussed
for Section 3.3.4. Vendor services for the groundwater treatment technologies are
readily available.

Cost Screening. The estimated capital cost for implementation of this alternative is
contained in Table 3-7. Details of the cost estimation and total present worth costs are
presented in Appendix F.
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Screening Status. Alternative 5 will be retained for further evaluation as it reduces the
volume and mobility of contaminants, effectively destroys VOCs, minimizes risks
associated with dermal contact and ingestion, and is technically and administratively
feasible.

3.3.6 Alternative 5a: On-Site Carbon Adsorption of Groundwater and Leachate
Description. This alternative is identical to Alternative 5 (Section 3.3.5) except that
extracted leachate will be treated on-Site as well as groundwater. Pretreatment of the
leachate is utilized due to the increased chemical loading in the leachate as compared to
the groundwater. Leachate pretreatment will be an intermittently operated process, and
will consist of precipitation with flocculation and sedimentation. Figure 3-5 (process
diagram for Alternatives 5 and 5a) shows the additional components and changes due to
increased flow and contaminant levels from extracted leachate. Extracted leachate is
estimated to provide an additional 50 gpm of peak, maximum flow to the system during
continued operation of the landfill. Average leachate flow rates should be significantly
lower, but treatment units will need to be sized to handle peak flows. The leachate flow
will be reduced as the landfill receives final cover.

The extracted leachate will be first routed to a holding tank. When enough leachate is
collected to be treated, the water will be routed through the pretreatment process at
approximately 50 gpm. The holding tank will also be used for pH adjustment of the
waste stream. Caustic will be added and mixed with the water to increase the pH to an
optimum level (9.0-10.0) for precipitation, which follows. It will consist of a covered,
vented tank to provide a flow detention of approximately 40 minutes at maximum flow
rates.

Lime to form precipitate particles along with flocculating agents (aluminum sulfate,
ferric compounds, or synthetic polymers) will be added as flow enters the flocculation
chamber. In this chamber slow mixing and adequate retention time are provided for
agglomeration of precipitate particles. A retention time of approximately one hour for
this vessel is required. Specific chemical doses and optimum pH should be determined
through pilot scale testing.
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Agglomerated particles are separated from the liquid by settling in a sedimentation
chamber. Adequate retention time to allow maximum solids removal efficiency is
essential. A retention time of approximately six hours was estimated, which results in a
sedimentation chamber volume (including freeboard) of 20,000 gallons.

Sludge from the sedimentation chamber will be dewatered by a filter press. The filtrate
will be recycled through the leachate treatment process, and the dewatered solids will be
disposed as characteristics allow. It is assumed for cost estimating that hazardous waste
disposal will be required.

As discussed in Section 2.5.10, WRL leachate contains high levels of turbidity, solids,
inorganics, and organics (especially SVOCs, BOD, and COD) as compared to Site
groundwater. The BOD and COD may interfere with the carbon adsorption process.
The precipitation/flocculation and sedimentation process may reduce BOD and COD
levels naturally or the system could be enhanced to target these organic constituents (i.e.,
microorganism addition for biological degradation). The best leachate treatment
configuration would be determined during remedial design.

After sedimentation, the pretreated leachate will be combined with extracted
groundwater for VOC and SVOC treatment. Due to increased contaminant and flow
loading from extracted leachate, the carbon vessels are larger than for groundwater only.
Carbon adsorption isotherms were used, where available, to estimate carbon adsorption
removal rates for contaminants listed on Table 3-1 (leachate) and Table 3-4
(groundwater). A flow weighted average concentration was calculated for the combined
stream assuming maximum groundwater (125 gpm) and leachate (50 gpm) flow rates. As
for Alternative 5, the best treatment configuration will be determined during remedial
design after discharge requirements and actual contaminant loadings are identified.

Effectiveness Screening. Except for the treatment of leachate on-Site, the effectiveness
of this alternative is the same as Alternative 5. Leachate treatment on-Site by
precipitation will remove solids and inorganics. Disposal of the precipitated sludge will
reduce mobility, but does not address toxicity or volume. Carbon adsorption will remove
organics from the leachate as discussed for groundwater in Section 3.3.5. The increased
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organic loading from leachate will require more frequent carbon changes. Aerobic
biodegradation of extracted leachate may occur during the precipitation process.

Implementability Screening. This alternative does not impose any implementability
issues in addition to those discussed for Alternative 5.

Cost Screening. The estimated capital cost for implementation of this alternative is
contained in Table 3-7. Details of the cost estimate and total present worth costs are
presented in Appendix F.

Screening Status. Alternative 5a will be retained for detailed evaluation as it reduces the
volume and mobility of the contaminants, effectively destroys VOCs, minimizes risks
associated with dermal contact and ingestion and is technically and administratively
feasible.

3.3.7 Alternative 6: On-Site Air Stripping of Groundwater
Description. This alternative is identical to Alternative 5 (Section 3.3.5), except that
organics will be treated by air stripping. The air stripping system will remove the volatile
contaminants from the extracted groundwater. Compounds with dimensionless Henry's
Law constants in excess of 0.02 are amenable to air stripping (Haarhoff, 1988). Based on
this criteria, most of the VOCs and SVOCs detected in the WRL Site groundwater,
would be expected to be amenable to air stripping. There may be a reduction in the
level of organic contaminants during pretreatment processes prior to air stripping.
However, for sizing and costing purposes, it is assumed that no organics are removed
prior to air stripping.

Appendix G contains calculations and design information for the preliminary air stripper
sizing utilizing the "AIRSTRIP" computer model, release 1.1. Separate sizing
calculations were performed for the tower, utilizing different values for Henry's Law
constants, for the organic contaminants which will require treatment. This method
allows a range of removal efficiencies to be assessed, based on the distribution of organic
compounds which may potentially be pumped to the stripping tower at different times.
The air stripping unit will be designed for a maximum flow of 125 gpm. Based on the
results of the computer simulation, the stripping unit will be designed for an air to water
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ratio of approximately 20 to 1, with a diameter of 36 inches and a packing height of
approximately 20 feet. Air blowers will provide counter-current air for stripping of the
volatile contaminants. The column should achieve a 96 to 99 percent removal efficiency
for most of the VOCs and SVOCs based upon contaminant levels and properties found
in Site groundwater. No carbon polishing of the water is included, because the
concentration in the effluent is expected to meet surface water discharge limits. Weekly
effluent monitoring for major organic contaminants is assumed.

Air emissions from the air stripper should not require treatment of vapors prior to their
release to the atmosphere. Based on the levels of VOCs in the groundwater identified in
the RI, it is estimated that the loading rate to the atmosphere from the stripper
emissions will be less than 0.2 pounds per day. As noted in Section 3.1.3.1, current
Illinois regulations for air emissions applicable to air strippers require controls for
emissions which exceed 8 pounds per hour (192 pounds per day). Due to the low loading
rates and the location of the WRL Site in a low density population area, it is assumed
that air phase carbon polishing will not be required. If treatment of the off-gases is
required, air phase carbon adsorption, catalytic oxidation, or possibly incineration in the
landfill gas incinerator could be considered.

Effectiveness Screening. Except for the method of treating organics, this alternative is
equal to Alternative 5 in terms of effectiveness. VOCs and SVOCs are removed from
the groundwater and transferred to the gas phase by the air stripping process.

Implementability Screening. The implementability of this alternative is the same as
discussed for Alternative 5.

Cost Screening. The estimated capital cost for implementation of this alternative is
contained in Table 3-7. Details of the cost estimation and total present worth costs are
presented in Appendix F.

Screening Status. Alternative 6 will be retained for detailed evaluation as it reduces the
volume and mobility of the contaminants, minimizes risks associated with dermal contact
and ingestion and is technically and administratively feasible.
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3.3.8 Alternative 6a: On-Site Air-Stripping of Groundwater and Leachate
Description. This alternative is identical to Alternative 5a except that the primary
organics treatment for groundwater and leachate will be by air stripping. Figure 3-6
(process diagram for Alternatives 6 and 6a) shows the changes from Alternative 6 due to
increased flow and contaminant levels from extracted leachate.

Appendix G contains the calculations and design information for preliminary air stripper
sizing. Separate sizing calculations were performed, to develop a range of removal
efficiencies based on the potential distribution of organic compounds pumped to the
stripping tower. The air stripping unit will be designed for a maximum flow of 175 gpm.
Design parameters for the unit include a 48-inch diameter tower with a packing height of
approximately 20 feet and an air to water ratio of 30 to 1. The counter-current air
stripper should achieve a 95 to 99 percent removal efficiency for the contaminants most
amenable to air stripping.

Due to a significant increase in organic loading (especially low Henry's Law constant
compounds) into the air stripper with this alternative as compared to Alternative 6,
carbon polishing of the stripper's discharge water will likely be required. Air emissions
of VOCs are estimated to be less than 7 pounds per day from the stripping of the
combined waste stream, and should not require further treatment. The need for carbon
polishing of the treated water stream is more difficult to ascertain due to uncertainties
relative to the effluent standards which will be imposed for discharge to Killbuck Creek.
Carbon polishing units for the water will be required minimally during initial system
operation, until the actual concentrations throughout the treatment process are better
defined. Carbon polishing of the water stream following air stripping is thus included in
this alternative.

Effectiveness Screening. The effectiveness of this alternative, except for air stripping is
discussed in Section 3.3.6 (Alternative 5a). The effectiveness of air stripping is discussed
in Section 3.3.7 (Alternative 6).

Implementability Screening. The implementability of this alternative is the same as
discussed for Alternative 5.
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Cost Screening. The estimated capital cost for implementation of this alternative is
contained in Table 3-7. Details of the cost estimation and total present worth costs are
presented in Appendix F.

Screening Status. Alternative 6a will be retained for further evaluation as it reduces the
volume and mobility of contaminants, minimizes risks associated with dermal contact
and ingestion, and is technically and administratively feasible.

3.3.9 Alternative 7: On-Site Photolysis/Oxidation of Groundwater
Description. This alternative is identical to Alternative 5 (Section 3.3.5), except that
organics will be treated by a combined ultraviolet photolysis and oxidation process.
Figure 3-7 presents a general process flow diagram for the system. Effluent from the
solids filter will be routed to a photolysis treatment process enhanced by oxidation by the
introduction of ozone or hydrogen peroxide. Ultraviolet (UV) light enhances oxidation
of organic contaminants in water by its effect on the contaminants and its reaction with
oxidizing catalysts. Many organic contaminants undergo a change in chemical structure
or become more reactive to chemical oxidants by absorbing UV light. Cyanide can also
be destroyed by the photolysis/oxidation process. In addition, UV light reacts with
ozone and hydrogen peroxide molecules to form hydroxyl radicals. Hydroxyl radicals are
very powerful chemical oxidants that react with organic contaminants in water. The end
products of the hydrocarbon oxidation process are carbon dioxide and water.

Ozone and hydrogen peroxide both enhance the photolysis process. Different vendors
prefer different oxidizing agents. Ozone may strip contaminants from the waste stream
which would require treatment of toxic off-gases. For costing purposes, oxidation by
hydrogen peroxide and ozone is assumed. On-Site pilot scale testing would be required
to determine contact time and optimal oxidant doses.

The treatment unit will consist of a single tank with UV fixtures installed in the interior.
Water from the precipitation process is pumped into the tank while simultaneously
injecting liquid hydrogen peroxide into the waste stream. As the water flows through the
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tank, it passes over the UV bulbs and ozone is fed into the reactor. The tank will be
sized to accommodate 125 gpm of flow and provide a minimum retention time of
approximately 40 minutes. Toxic off-gases are treated before release to the atmosphere.

Effectiveness Screening. Except for the method of treating organics, this alternative is
equally effective as Alternative 5. The combined photolysis and oxidation process
destroys toxic organic compounds which undergo chemical breakdown. Cyanide can also
be destroyed by the process. Most of the VOCs found in the Site groundwater have been
successfully treated by the photolysis/oxidation process. On-Site pilot scale testing
would be necessary to determine the treatability of other VOCs at the Site.

Implementability Screening. The implementability of this alternative is the same as
discussed for Alternative 5.

Cost Screening. The estimated capital cost for implementation of this alternative is
contained in Table 3-7. Details of the cost estimation and total present worth costs are
presented in Appendix F.

Screening Status. Alternative 7 will be retained for further evaluation as it reduces the
volume and mobility of contaminants, minimizes risks associated with dermal contact
and ingestion, and is technically and administratively feasible.

3.3.10 Alternative 7a: On-Site Photolysis/Oxidation of Groundwater and Leachate
Description. This alternative is identical to Alternative 5a, except that organics
treatment for groundwater and leachate will be by photolysis/oxidation. Figure 3-7
(process diagram for Alternatives 7 and 7a) shows the changes from Alternative 7 due to
increased flow and contaminant levels from extracted leachate.

The photolysis/oxidation treatment unit will be designed for a 175 gpm peak flow and
provide a minimum retention time of approximately 50 minutes. The increased organic
loading of extracted leachate will require a higher dose of ultraviolet light and hydrogen
peroxide as compared to Alternative 7.

Effectiveness Screening. Except for the organic treatment method, this alternative is
equally effective as Alternative 5a. The effectiveness of the photolysis/oxidation process
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is discussed for Alternative 7. The increased loading from extracted leachate should not
be a problem because of the leachate pretreatment process.

Implementability Screening. The implementability of this alternative is the same as
discussed for Alternative 5a.

Cost Screening. The estimated capital cost for implementation of this alternative is
contained in Table 3-7. Details of the cost estimation and total present worth costs are
presented in Appendix F,

Screening Status. Alternative 7a will be retained for further evaluation as it reduces the
volume and mobility of contaminants, minimizes risks associated with dermal contact
and ingestion, and is technically and administratively feasible.

3.3.11 Alternatives: In-Situ Landfill Waste Fixation
Description. With this alternative, the landfill waste will be solidified in place (in-situ)
by injection of a reagent slurry into the closed landfill. Groundwater will be extracted
and treated on-Site by one of the treatment methods described for Alternative 5, 6, or 7.
Air stripping is assumed for cost estimating purposes. The gas and leachate extraction
systems will not need to be upgraded for this alternative, because the landfill wastes will
be solidified, thus eliminating any potential for contaminant migration. The solidified
waste would be covered with a minimal soil cover to provide vegetation. This alternative
also includes Site maintenance and monitoring, and deed restrictions as described in
Section 3.3.3.

The waste fixation process utilizes a drilling auger containing cutting blades and hollow
mixing blades attached to a vertical drive shaft. The auger churns and mixes the waste in
place while it is advanced to the desired maximum depth. Reagents are then injected in
slurry form through the mixing blades. Mixing continues during withdrawal of the auger.
Each boring creates a column of treated material circular in cross section. Columns
must be overlapped for treatment of the entire landfill. Depths of up to 120 feet can be
treated using the GeoCon Deep Soil Mixing System (Conner, 1990).
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A number of materials and mixtures can be used for the reagent slurry. The most
common mixtures consist of cement, bentonite, and organic clay. Other chemicals can
be added to provide treatment of unstable wastes or rapid setting of liquids like landfill
leachate. A chemical mix would be chosen to provide proper solidification of the landfill
wastes. Pilot scale tests would be required to determine if a mix would be effective for
the landfill wastes.

Effectiveness Screening. Fixating the landfill wastes may be effective in reducing the
mobility of waste contaminants by reducing the production of gas and leachate. Fixation
would also minimize residual risks associated with dermal exposure. The spread of
highly immobile inorganic contaminants that adhere to soil will be reduced by reducing
the amount of leachate production in the landfill.

In-situ waste fixation is a new technology that may be effective in reducing leaching
effects. From previous testing for the Superfund Innovative Technology Evaluation
(SITE) Program, it appears that polychlorinated biphenyls (PCBs) are immobilized by
the process. From laboratory studies, immobilization of VOCs and SVOCs may occur in
some instances. There is also indication that the process probably immobilizes heavy
metals. Lab bench scale and on-Site pilot testing will be required to determine the best
fixating materials for site-specific landfill wastes, and to quantify the effectiveness of the
process for use at the WRL Site.

The effectiveness of groundwater treatment by air stripping is discussed in Section 3.3.7.

Implementability Screening. In-situ landfill waste fixation is a relatively new technology
and has been minimally tested through the SITE program. It is uncertain if the drilling
process could be effectively implemented to provide a continuous channel for fixating
chemicals throughout the entire depth of the landfill. Vendor services are available for
testing and developing the fixation process at the landfill.

The implementability of groundwater extraction is discussed in Section 3.3.4, the
implementability of air stripping is discussed in Section 3.3.7. The implementability of
deed restrictions is discussed in Section 3.3.3.
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Cost Screening. The estimated capital cost for implementation of this alternative is
contained in Table 3-7.

Screening Status. Excessive cost considerations as well as questions relative to the use
and effectiveness of the in-situ fixation process at a large, deep landfill site would
generally remove it from further consideration. However, this alternative is carried
through to the detailed analysis of alternatives at the direction of the U.S. EPA.



TABLE 3-1.A
MAXIMUM, MINIMUM AND AVERAGES CONCENTRATIONS

WRL AREA GROUNDWATER (1)
Page 1

COMPOUND

GW Indicators

MAX.
CONC.

Alkalinity
Chloride
Phenol
Sulfate
Nitrate + Nil

mg/L
mg/L
mg/L
mg/L
.rite N (mg/L)

1640.00
860.00
170.00
73.00
11.60

MIN.
CONC. # OF

DETECTS

AVG.
CONC. (2)
(ug/L)

246.00
7.00
5.00
5.00
0.03

79
79
53
34
16

627.43
119.81
15.47
34.65
4.27

Metals
Arsenic
Barium
Cadmium
Calcium
Chromium, Total
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide, Total

46.00
1145.00

16.00
225000.00

3.50
84.00

- 122.00
11000.00

37.00
107000.00
2010.00
224.00

141000.00
3.00

280000.00
6.00
60.00

6340.00
494.00

2.00
25.30
0.22

46200.00
1.40
63.00
122.00
109.00
6.00

25800.00
41.00
213.00
9000.00

2.00
6700.00

2.00
50.00
37.00
6.00

27
76
15
14
5
2
1
9
4
14
11
2
7
3
12
14
2

11
23

15.66
364.09

2.89
118578.57

2.58
73.50
122.00
2890.56
20.50

64578.57
735.36
218.50

53000.00
2.67

82241.67
3.36
55.00

2979.27
87.65

Semi-Volatiles
1,4-Di chlorobenzene 36.00
1,2-Dichlorobenzene 4.00
Acenaphthene 0.60
Dibenzofuran 0.30
Diethylphthalate 4.00
bis(2-Ethylhexyl)phthalate 36.00

2.00
3.00
0.60
0.30
4.00
5.00

14
2
1
1
1
6

8.43
3.50
0.60
0.30
4.00
12.83



TABLE 3-1.A
MAXIMUM, MINIMUM AND AVERAGES CONCENTRATIONS

WRL AREA GROUNDWATER (1)
Page 2

COMPOUND

MAX.
CONC.
(ug/L)

MIN. AVG.
CONC. # OF CONC.
(ug/L) DETECTS (ug/L)

Volatiles
Chloromethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
1,1-Dichloroethene
1.1-Dichloroethane
Total 1,2-Dichloroethene
Chloroform
1.2-Dichloroethane
1,1, 1-Tri chloroethane
Carbon Tetrachloride
Bromodichloromethane
1,2-Dichloropropane
Trichloroethene
Dibromochloromethane
Benzene
trans-l,3-Dichloropropene
Bromoform
Tetrachloroethene
1,1,2,2-Tetrachloroethane
Toluene
Chlorobenzene
Ethyl benzene
Total Xylenes
trans-1,2-Dichloroethene
cis-l,2-Dichloroethene
1,4-Dichlorobenzene
m and p-Xylene
o-Xylene
1.2-Dichlorobenzene
1.3-Dichlorobenzene

4.00
98.00
150.00
3.00
11.00
3.50

110.00
160.00
11.00
4.10
37.00
8.00
0.24
11.00
160.00
0.44
17.00
2.80
0.49
75.00
18.90
3.00
8.30
9.00
50.00
6.50

280.00
63.00

40
10
40

0.44

4.00
0.95
0.53
1.00
6.00
0.21
0.80
1.00
11.00
0.23
0.21
0.20
0.24
0.47
0.16
0.41
0.50
0.44
0.49
0.50
4.52
0.24
0.34
0.24
1.00
0.23
1.50
0.93
1.00
0.45
0.14
0.44

3
43
34
3
3
12
70
33
1
30
38
7
1

42
62
2

46
5
1
49
3
3

33
20
3
20
39
28
3
12
18
1

4.00
9.59
16.25
2.33
8.33
1.20
11.73
23.23
11.00
1.57
5.65
1.63
0.24
4.50
11.92
0.43
3.18

17
0.49
9.76
9.46
1.20
2.30
1.89

21.33
2.47
44.80
9.92
2.60

13
1.64
0.44

NOTES

(1) Wells G107, 6114, G110, B13, p6, P7, B14, G115, P4R, P3R, PI, MW106,
G116A, G116, G117, G119, G118R, G118A, B15, B15P, B15R, B12, G109,
G109A, Gill, G113, G113A.

(2) Average based on the number of detections, non-detects not included in
average.

OAH/jah/
[pagel.jah.qw]
3/26/91



TABLE 3-1.B
MAXIMUM, MINIMUM AND AVERAGE CONCENTRATIONS

WRL LEACHATE - ALL ROUNDS
Page 1

COMPOUND

GW Indicators

Alkalinity
Chloride
Phenol
Sulfate
Nitrate + Nitrite N
Field pH
Field Conductivity

mg/L
mg/L
mg/L
mg/L
mg/L
s.u.
umhos/cm)

MAX.
CONC.
(ug/L)

14400.00
17300.00
12000.00
164.00
0.81
7.99

30700.00

MIN. # OF AVG.
CONC. DETECTS CONC.(l)
(ug/L) (ug/L)

2600.00
1160.00
201.00
82.00
0.22
6.63

6520.00

30
30
30
7
7
10
10

8739.33
4380.67
995.90
109.29
0.56
7.54

20352.00

Metals

Aluminum
Antimony
Arsenic
Barium
Beryl 1i urn
Cadmium
Calcium
Chromium, Total
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
Cyanide, Total

123000.00
47.20
318.00
4710.00

7.70
266.00

241000.00
933.00
154.00
5720.00

263000.00
1450.00

812000.00
4110.00

5.90
1130.00

1750000.00
12.00
21.00

3100000.00
45.40
303.00

15400.00
6000.00

320.00
11.00
8.00
78.00
0.26
1.00

29900.00
143.00
56.00
25.00

4820.00
26.00

30800.00
37.00
0.80

323.00
608000.00

11.10
1.00

10200.00
45.40
13.50
191.00
38.00

13
4
30
28
2
25
13
13
10
10
13
13
13
13
5
13
13
2
5
13
1
8
13
13

11404.08
29.05
57.96
872.61
3.98
42.39

88184.62
448.23
95.60
840.80

47486.15
249.70

147353.85
637.69
3.40

736.85
1015384
11.55
7.40

1412169
45.40
76.76

3287.77
639.46



TABLE 3-1.B
MAXIMUM, MINIMUM AND AVERAGE CONCENTRATIONS Page 2

WRL LEACHATE - ALL ROUNDS

MAX. MIN. # OF AVG.
COMPOUND CONC. CONC. DETECTS CONC.

n . (ug/L) (ug/L) (ug/L)
Pesticides/PCBs
Alpha-BHC 0.06 0.06 1 0.06
Beta-BHC 0.11 0.07 2 0.09
Delta-BHC 0.05 0.05 1 0.05
Gamma-BHC (Lindane) 0.09 0.09 1 0.09
Aldrin 0.72 0.09 2 0.40
Heptachlor Epoxide 0.16 0.16 1 0.16
Endrin 0.13 0.13 1 0.13
Endosulfan Sulfate 0.38 0.12 2 0.25
Gamma-Chlordane 0.09 0.07 2 0.08
AROCLOR-1242 6.90 2.70 8 3.91
AROCLOR-1248 7.20 7.20 1 7.20
AROCLOR-1254 3.80 1.80 3 2.50
AROCLOR-1260 1.80 1.50 2 1.65

Semi-Volatiles

Phenol 140.00 140.00 1 140.00
1.3-Dichlorobenzene 19.00 19.00 1 19.00
1.4-Dichlorobenzene 27.00 22.00 3 25.33
2-Methylphenol 140.00 27.00 4 72.75
4-Methylphenol - 200.00 30.00 3 95.00
2,4-Dimethylphenol 310.00 33.00 7 104.57
Benzoic acid 1200.00 1200.00 1 1200.00
Naphthalene 50.00 6.00 7 23.71
2-Methylnaphthalene 23.00 8.00 2 15.50
Di benzofuran 11.00 11.00 1 11.00
Fluorene 17.00 17.00 1 17.00
Phenanthrene 53.00 6.00 3 23.00
Anthracene 2.00 2.00 1 2.00
Fluoranthene 22.00 12.00 2 17.00
Pyrene 9.00 9.00 1 9.00
bis(2-Ethylhexyl)phthalate 1200.00 80.00 7 354.43
Di-n-octylphthalate 170.00 13.00 4 69.50

Volatiles

Chloromethane 15.00 2.00 3 6.67
Vinyl Chloride 270.00 2.00 13 42.47
Chloroethane 11.00 9.00 3 10.00



TABLE 3-l.B
MAXIMUM, MINIMUM AND AVERAGE CONCENTRATIONS

WRL LEACHATE - ALL ROUNDS
Page 3

COMPOUND

Methylene Chloride
Acetone
Carbon Disulfide
1,1-Dichloroethene
1,1-Dichloroethane
Total 1,2-Dichloroethene
Chloroform
2-Butanone
1,1,1-Trichloroethane
1,2-Dichloropropane
Trichloroethene
Benzene
4-Methyl-2-Pentanone
2-Hexanone
Tetrachloroethene
Toluene
Chlorobenzene
Ethyl benzene
Styrene
Total Xylenes
trans-l,2-Dichloroethene
cis-l,2-Dichloroethene
1,4-Dichlorobenzene
m and p-Xylene
o-Xylene
1,2-Di chlorobenzene

NOTES

(1)

MAX.
CONC.
(ug/L)
100.00

18000.00
1.00
38.00
57.00

2100.00
16.00

22000.00
1.10

34.00
29.00
7.60

1600.00
260.00
17.00
730.00

5.00
77.00
10.00

300.00
49.00
68.00
17.00
103.00
62.00
2.60

MIN.
CONC.
(ug/L)

10.00
76.00
1.00
1.00
27.00
4.30

12.00
22.00
1.10
0.23
1.00
1.00
43.00
39.00
0.70
18.00
0.27
1.00
0.61
69.00
49.00
5.40
8.47
1.60
2.70
0.32

# OF
DETECTS

3
3
1
2
4

11
2
5
1
8
2
16
3
4
2
27
6

21
12
14
1
3
4
12
12
4

AVG.
CONC.
(ug/L)

41.00
10692.00

1.00
19.50
48.00
222.85
14.00

9989.60
1.10
5.78

15.00
4.05

1014.33
151.00

8.85
148.47

2.51
30.11
4.28

146.14
49.00
28.47
13.37
38.88
32.88
1.10

Average based on number of detections, non-detects not included in
average.

JAM/jah/
[pagel.jah.Tec]
3/26/91



TABLE 3-1.C
MAXIMUM, MINIMUM AND AVERAGE CONCENTRATIONS

KILLBUCK CREEK SURFACE WATER
Page 1

COMPOUND

GW Indicators

Alkalinity
Chloride
Phenol

mg/L
mg/L
mg/L

MAX.
CONC.
(ug/L)

238.00
43.00
9.00

MIN.
CONC.
(ug/L)

186.00
25.00
7.00

# OF
DETECTS

12
12
2

AVG.(2)
CONC.

221.17
34.25
8.00

Metals

Arsenic
Barium
Cyanide, Total

3.40
100.00

17.00

3.40
70.00
17.00

1
12
1

3.40
81.09
17.00

Volatiles

Methylene Chloride
Chloroform
1,1,1-Trichloroethane
Trichloroethene
Benzene
cis-l,2-Dichloroethene

19.10
0.29
0.70
1.06
1.74
0.67

19.10
0.29
0.70
1.06
1.74
0.67

19.10
0.29
0.70
1.06
1.74
0.67

NOTES

(1) Surface water sampling stations one through four.

(2) Average based on the number of detections, non-detects not included in
average.

JAH/jah/
[pagel.jah.swl
3/26/91



Table 3-2

Water Quality Standards and Maximum Concentrations
of Chemicals Found in Groundwater

Chemical
Acetone
Arsenic
Barium
Benzene
BromodichIoromethane
Bromoform
Cadmium
Chloride
Carbon Tetrachloride
ChIorobenzene
Chloroform
Chromium, Total
Cobalt
Copper
Cyanide, total
D i bromochIoromethane
1,2-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichloroethane
1.1-Oichloroethene
Cis-1,2-Dichloroethene
Trans-1,2-Dichloroethene
Trans-1,3-Dichloropropene
1.2-Dichloropropane
Ethylbenzene
Iron
Lead
Manganese
Methylene Chloride
N03+M02
Nickel
Phenols
Bis (2-ethylhexyl) phthalate
Diethylphthalate

Maximum8
Contaminant

Level
(HCL)
(ug/L)

-
50

1,000, [2,000]
H100"
100*
5.0

(250,000)'
5.0
100
100"
100f
-

(1000)'
[200]
100"
600
75
5.0
7.0
70
100
-
5.0
700
(300)'
50

(50)'
15.0]
10,000
[100]

-
ite

-

Maximum*1
Contaminant

Level
Goal
(MCLG)
(uq/L)

-
-

1,000
0
-
-
5.0
-
0
100
.
100
-
-
-
-
600
75
0
7.0
70
100
-
0
700
-
-
-
-

10,000
-
-
-
-

Proposed
Maximum

Contaminant
Level
Goal
(MCLG)
(ug/L)

-
-

2,000
-
.
-
-
-
-
.
-
-
-
-
200
-
-
-
-
-
-
-
-
-
-
-
-
-
0
-
100
-
0
0

Potable0
Resource
Criteria
(ug/L)

-
50

1,000
5.0
-
-
5.0

200,000
5.0
100
-
100
-
500
200
-
600
75
5.0
7.0
70
100
-
5.0
700
5,000
50
150
-

10,000
-
-
-
-

General**
Water Quality

Criteria
(uq/L)

-
200
2,000
25
-
50

200,000
25
500

1,000
1000
500
600
-

1,500
375
25
35
200
500
-
25

1,000
5,000
100

10,000
-

100,00
2,000
100
-
-

TBC9
RCRA

Corrective
Action
<uq/L)
4,000
50

1,000
5.0
0.03
700
5.0
-
0.3
700
6.0

50(VI)
-
-
700
-
-
75
0.4
0.06
-
-
10
-

4,000
-
50
-
5.0
-
700

20,000
3.0

30,000

Maximum
Concentration
Found in
Groundwater
(uq/L)

11
46

1,145
17
0.2
0.5
16

860,000
8
8.3
11
3.5
84.0
122
494
0.4
7.4
63
4.1
3.5
280
6.5
2.80
11
9

11,000
37

2,010
3.0

11,600
224
170
36
4.0



Chemical

Silver
Sulfate
Tet rachIoroethene
1,1,2,2 Tetrachloroethane
Thallium
Toluene
1,1,1-Trichloroethane
Trichloroethene
Vinyl Chloride
Xylenes, total
Zinc

Table 3-2
(continued)

Maximum0
Contaminant

Level
(HCL)
(uq/L)

50, (100)i
[400, 000], (250,000)̂

5.0
ne

[11
1,000
200
5,0
2.0

10,000
(5000)1

Maximumk
Contaminant
Level
Goal
(HCLG)
(ug/U)

„
-
0
-
-

1,000
200
0
0

10,0000
-

Proposed
Maximum

Contaminant
Level
Goal
(MCLG)
(ug/L)
.

400,000
-
-
0.5
-
-
-
-
-
-

Potablec
Resource
Criteria
(ug/L)

50
400,000
5.0
-
-

1,000
200
5.0
2.0

10,000
-

General**
Uater Quality
Criteria
(ug/L)
.

400,000
25
-
-

2,500
1,000
25
10

10,000
10,000

TBC9
RCRA

Corrective
Action
(uq/L)

50
-
0.7
0.2
-

10,000
3,000
3.0
-

70,000
-

Maximum
Concentration
Found in
Grounduater
(ug/L)

3
73,000
75
18.9
6.0
3
37
160
98
50

6,340

Motes:
a Safe Drinking Uater Act and National Primary Drinking Water Regulations Primary and Secondary Maximum

Contaminant Levels-MCLs (40 CFR 141). Enforceable standards set as close to MCLGs as feasible and are based
treatment technologies and cost.

b Maximum Contaminant Level Goals (40 CFR 141.50). Non-enforceable health goals. Previously named RMCLs.

c Proposed Potable Resource Groundwater Criteria (35 III. Adm. Code Section 620.410)

d Proposed General Resource Groundwater Criteria (35 III. Adm. Code Section 620.420)

e [ ] represents a proposed MCL.

f The MCL for Chromium VI is 50 micrograms per liter (ug/L).

g RCRA Corrective Action levels presented in July 27, 1990 Federal Register (proposed rule). Values presented
are the Lowest of the non-carcinogenic and 10"° risk Level carcinogenic values presented in Appendices A-C
of 40 CFR, Part 264.521 (proposed regulations).

h Based on 100 ug/L total trihalomethane standard.

t Represents the Secondary Maximum Contaminant Level based upon the Safe Drinking Water Act and National
Primary Drinking Uater Regulations. (These are based on criteria such as taste and odor.)

j Maximum concentrations represent analytical results which include all project wells located west of
Lindenwood Road.

MT/vlr/LAM/MSR
V13160.55 Table 3-2



Table 3-3 page 1 of 4

POTENTIAL ARARs and TBCs
Winnebago Reclamation Landfill

REQUIREMENTS

STATE OF ILLINOIS : CHEMICAL-SPECIFIC ARARs

1 . Illinois Emission Standards and Limitations for Organic Matter -
IAC Title 35, Subtitle B - Air Pollution, Section 215.301.

2. Illinois Water Pollution Control Rules (IWPCR) - IAC Title 35,
Subtitle C, Chapter I, Part 302, Subpart B - General Use Water
Quality Standards, Section 302.201 - 302.212, and Subpart C -
Public and Food Processing Water Supply Standards, Section 302.301
- 302.305.

3. Potential TBC - Illinois Groundwater Quality - IAC Title 35,
Subtitle F, Chapter I, Part 620 (proposed)

4. IWPCR Part 303, Subpart B - Non-specific Water Use Designations,

Section 303.202 and 303.203.

FEDERAL : CHEMICAL-SPECIFIC ARARs

1 . Safe Drinking Water Act of 1974 (SOW A) - Maximum Contaminant Levels
(40CFR 141.11 - 141. 16) and Maximum Contaminant Level Goals (40

CFR 141.50- 141.51)

2. Clean Water Act - Water Quality Effluent Limitations (40 CFR 131)

3. Potential TBC - RCRA health-based "action levels" for individual
Appendix VIII hazardous constituents (July 27, 1990 Federal
Register - proposed RCRA Corrective Action regulations)

Alt. 1

X

X

X

X

X

X

Alt. 2

X

X

X

X

X

X

Alt. 3

X

X

X

X

X

X

Alt. 4

X

X

X

X

X

X

Alt. 5

X

X

X

X

X

X

Alt. 5a

X

X

X

X

X

X

Alt. 6

X

X

X

X

X

X

X

Alt. 6a

X

X

X

X

X

X

X

Alt. 7

X

X

X

X

X

X

Alt. 7a

X

X

X

X

X

X

Alt. 8

X

X

X

X

X

X

X
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Table 3-3 page 2 of 4

POTENTIAL ARARs and TBCs
Winnebago Reclamation Landfill

REQUIREMENTS

STATE OF ILLINOIS : LOCATION-SPECIFIC ARARs

1. Illinois Floodplains Construction Permits - Revised Statutes;
Chapter 19, Paragraph 65(0

FEDERAL : LOCATION SPECIFIC ARARs

1 . 40 CFR 6 - Protection of Floodplains

2. U.S. Army Corps of Engineers Permit - Activities Impacting Wetlands

STATE OF ILLINOIS : ACTION-SPECIFIC ARARs

1 . Illinois Solid and Special Waste Management Regulations (ISSWMR) -
IAC Title 35, Subtitle G, Chapter I. Subchapter i, Part 814 -
Standards for Existing Landfills and Units

2. IWPCR Part 304, Subpart A - General Effluent Standards,
Section 304.101-304.141.

3. IWPCR Part 309, Subpart A - NPDES Permits,
Section 309. 101-309.191.

4. Illinois Pretreatmcnt Regulations (IPR) - IAC Title 35,
Subtitle C, Chapter 1, Part 310, Subpart B - Pretreatment
Standards, Section 310.201-310.223, Subpart D - Pretreatment
Permits, and Subpart F - Reporting Requirements.

Alt. 1 Alt. 2

X

Alt. 3

X

X

Alt. 4

X

X

Alt. 5

X

X

X

X

X

X

X

Alt. 5a

X

X

X

X

X

X

Alt. 6

X

X

X

X

X

X

X

Alt. 6a

X

X

X

X

X

X

Alt. 7

X

X

X

X

X

X

X

Alt. 7a

X

X

X

X

X

X

Alt. 8

X

X

X

X

X



Table 3-3 page 3 of 4

POTENTIAL ARARs and TBCs
Winnebago Reclamation Landfill

REQUIREMENTS

STATE OF ILLINOIS : ACTION-SPECIFIC ARARs (continued)

5. Illinois Effluent Guidelines and Standards - IAC Title 35,
Subtitle C, Chapter 1, Part 307, Subpart B - General and Specific
Pretreatment Requirement!, Section 307.1101-307.1103.

6. Illinois Permits and General Air Pollution Regulations (IPGAPR) -
IAC Title 35, Subtitle B, Chapter 1, Part 201, Subpart C -
Prohibitions, Section 201. 141-201. 151, Subpart J - Monitoring and
Testing, Section 201.401-201.408, Subpart L - Continuous Monitoring,
Section 201.401-201.408.

7. Illinois Hazardous Waste Management Regulations (HWMR) - IAC
Title 35, Subtitle G, Chapter I, Subchapter A, Part 700
Subpart C - Generators, Section 700.301-700.504.

8. Illinois Recommended Standards for Sewer Works - IAC Title 35,
Subtitle C, Chapter I, Part 370

FEDERAL : ACTION-SPECIFIC ARARs

I. Federal Water Pollution Control Act (Clean Water Act) - National
Pollutant Discharge Elimiantion System (40 CFR 122 & 125),
Technology Based Effluent Limitations.

2. CWA - Water Quality Effluent Limitations (40 CFR 131)

Alt. 1 Alt. 2 Alt. 3

X

X

Alt. 4

X

X

Alt. 5

X

X

X

X

X

Alt. 5a

X

X

X

Alt. 6

X

X

X

X

X

X

Alt. 6a

X

X

X

X

Alt. 7

X

X

X

X

X

Alt. 7a

X

X

X

Alt. 8

X

X

X

X
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Table 3-3 page 4 of 4

POTENTIAL ARARs and TBCs
Winnebago Reclamation Landfill

REQUIREMENTS

FEDERAL : ACTION-SPECIFIC ARARs (continued)

3. CWA - Effluent Guidelines and Standards: Pretreatment Standards
(40 CFR 403)

4. Clean Air Act - National Ambient Air Quality Standards
(40 CFR 50 and 60)

5. RCRA Hazardous Waste Generator Requirements
(40 CFR Parts 261 & 262)

6. Occupational Safety and Health Act - General Industry Standards
(40 CFR Part 1910)

7. Occupational Safety and Health Act - Safety and Health Standards
for Construction (40 CFR Part 1926)

8. U.S. Army Corps of Engineers (33 CFR 320) - Permit Program
Regulations, Permanent Discharge Structure

Alt. 1 Alt. 2

X

X

X

Alt. 3

X

X

X

X

Alt. 4

X

X

X

X

Alt. 5

X

X

X

X

X

X

Alt. 5a

X

X

X

X

X

Alt. 6

X

X

X

X

X

X

Alt. 6a

X

X

X

X

X

Alt. 7

X

X

X

X

X

X

Alt. 7a

X

X

X

X

X

AH. 8

X

X

X

X

X

Notes: See Table 3-5 for a Summary of Remedial Action Alternatives, and
Table 3-6 for a comparison of remedial alternative components.

X = Potential ARAR or TBC

WRLFS!-l.*klCWBAISR



Table 3-4
Estimated Concentrations of

Chemicals of Potential Concern for
Combined Groundwater Extraction Stream

Winnebego Reclamation Landfill

Page 1 of 2
Inorganic Compound*

Concentrations at Recovery Wells fua/L}

Compound

Arsenic
Barium
Cadmium
Cobalt
Copper
Lead
Manganese
Nickel
Potassium
Silver
Sodium
Thallium
Vanadium
Zinc
Iron
Cyanide

RW1
20

13
428

4
50
25
5

443
89

74933
10

160233
4

50
1462
1376

69

@ RW2
gpm 20

13
428

4
50
25
5

443
89

74933
10

160233
4

50
1462
1376

69

@ RW3
gpm 20

10
787

5
67
25
5

600
127

60850
7

137800
5

50
2370
3303

80

@ RW4
gpm 10

11
398

4
54
25
25

1057
40

9833
8

55500
4

50
3912
1394

27

© RW5
gpm 10

11
398

4
54
25
25

1057
40

9833
8

55500
4

50
3912
1394

27

@ RW6 @
gpm 20 gpm

25
399

5
50
25
5

2010
40

5000
10

5000
2

60
211

11000
105

Combined Flow
Weighted Average

All Wells

14.4
488.0

4.4
54.2
25.0
9.0

910.6
77.0

45109.8
9.0

103753.2
3.8

52.0
1883.4
3689.8

70.0

NOTES:
1. Concentrations at each well were estimated by averaging the analytical

results for all samples from representative monitoring wells

2. Representative monitoring wells selected as follows:
RW1 and RW2 - Monitoring Wells B15, B15P, B15R
RW3 - Monitoring Wells MW106 and PI
RW4 and RW5 - Monitoring Wells P3R and P4R
RW6 - Monitoring Well G115

3. Cyanide results reflect total cyanides.



Table 3-4
Winnebego Reclamation Landfill

Concentrations at Recovery Wells fuE/L)
RW1 @

20 gpm

3.00
N.A.

N.A.
3.04
5.61
3.00

11.00
N.A.
7.04
6.67
2.23
0.20
0.24
3.28
3.26
0.24
3.18
1.93
0.24
1.36
1.66
0.83

10.13
11.02
1.01
1.82

RW2 Q
20 gpm

3.00
N.A.

N.A.
3.04
5.61
3.00

11.00
N.A.
7.04
6.67
2.23
0.20
0.24
3.28
3.26
0.24
3.18
1.93
0.24
1.36
1.66
0.83

10.13
11.02
1.01
1.82

RW3 @
20 gpm

0.68
6.00

N.A.
4.45
3.93

N.A.
N.A.
N.A.
7.07
3.50
1.88

N.A.
N.A.
2.68
3.99

N.A.
1.74
1.00

N.A.
0.95
0.79
0.60
9.28
5.13
N.A.

N.A.

RW4 @
10 gpm

N.A.
11.00

4.00
1.98
2.20

N.A.
N.A.
0.28
6.62

14.20
4.70

N.A.
N.A.
0.85
4.15
N.A.
1.06
7.53

N.A.
0.34
0.60
0.33

24.60
1.19

N.A.
N.A.

RW5 @
10 gpm

N.A.
11.00

4.00
1.98
2.20

N.A.
N.A.
0.28
6.62

14.20
4.70

N.A.
N.A.
0.85
4.15

N.A.
1.06
7.53

N.A.
0.34
0.60
0.33

24.60
1.19

N.A.
N.A.

RW6 @
20 gpm

N.A.
N.A.

N.A.
9.85

16.74
N.A.
N.A.
0.39

10.21
2.20

N.A.
8.00

N.A.
0.61
0.16

N.A.
1.48

N.A.
N.A.
0.84
1.21

N.A.
5.98
3.80

N.A.
N.A.

Page 2 of 2

Organic Compound!

Combined Flow
Weighted Average

All Wells

2.23
8.50

4.00
4.47
6.82
3.00

11.00
0.34
7.60
6.65
2.76
2.80
0.24
2.14
2.96
0.24
2.13
3.10
0.24
0.97
1.18
0.65

12.02
6.43
1.01
1.82

95.30

Compound
Semi-VolatUes
1,2-Dichlorobenzene
bis(2-Ethylhexyl)phthalate

Volatiles
Chloromethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone
1,1-Dichloroethene
1,1-Dichloroethane
Total 1,2-Dichloroethene
1,1,1 -Trichloroethane
Carbon Tetrachloride
Bromodichloromethane
1,2-Dichloropropane
Trichloroethene
Dibromochloromethane
Benzene
Tetrachloroethene
Toluene
Chlorobenzene
Ethylbenzene
trails-1,2-Dichloroethene
cis-1,2-Dichloroethene
1,4-Dichlorobenzene
m and p-Xylene
o-Xylene
Total Organks

NOTES:
1. Concentrations at each recovery well estimated by averaging the analytical results

for all samples obtained from representative monitoring wells,
which had concentrations above the detection limits.

2. Representative monitoring wells selected as follows:
RW1 and RW2 - Monitoring Wells B15, B15P, B15R
RW3 - Monitoring Wells MW106 and PI
RW4 and RW5 - Monitoring Wells P3R and P4R
RW6 - Monitoring Well Gl 15

3. N.A. = Data not available

4. All results for 1,2-Dichlorobenzene are listed under vdatiles.

WRLFS3-4.wk I /SDS/LAM



Table 3-5
Pagel

Table 3-5
Summary of Remedial Action Alternatives

Winnebago Reclamation Landfill

Alternative 1: No Action - The no action alternative is required by the NCP, and assumes
that no remedial action will be taken at the Site. The no action alternative is a no cost
alternative that provides a baseline for comparison to the other alternatives.

Alternative 2: Planned Closure - This is a limited action alternative that would require
the landfill to meet existing State landfill regulations. Operations are assumed to
continue through the next five to six years based upon the current filling rate at which
time the existing landfill would reach final elevation. The action for this alternative
includes a final cap consisting of a 3-ft compacted clay layer and a 3-ft vegetative support
layer, continued monitoring of groundwater, surface water, gas and the cap, and planned
upgrades to the gas extraction system.

Alternative 3: Clay-Synthetic Membrane Cap - This alternative utilizes containment as
the primary remedial response. The clay-synthetic membrane landfill cap will provide the
greatest possible containment of the wastes by practically eliminating infiltration of
precipitation, and acting as a barrier to landfill gas migration. The leachate collection
system will be upgraded to provide more efficient removal of landfill leachate. Leachate
will be discharged to the POTW. Planned upgrades to the existing gas extraction system
and continued monitoring are also included in this alternative.

Alternative 4: Off-Site Treatment of Groundwater and Leachate - For this alternative, a
groundwater extraction system will be installed to prevent migration of contaminated
groundwater away from the landfill. The leachate collection system will be upgraded to
provide more efficient removal of landfill leachate. Extracted groundwater and leachate
will be piped to the POTW for treatment. The existing pretreatment system for extracted
leachate may be utilized, if necessary, to meet POTW pretreatment requirements.
Capping and monitoring the landfill would be as described for alternative 2. Planned
upgrades to the existing gas extraction system and continued monitoring are also included
in this alternative.
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Alternative 5: On-Site Carbon Adsorption of Groundwater - This alternative is identical
to Alternative 4, except that extracted groundwater will be treated on-Site by carbon
adsorption to remove VOCs and SVOCs followed by discharge to surface waters.
Inorganic treatment of groundwater may be required to meet discharge requirements or
to prevent interference with the organic treatment process. Extracted leachate will be
piped to the POTW for treatment, with pretreatment as necessary to meet POTW
pretreatment requirements.

Alternative 5a: On-Site Carbon Adsorption of Groundwater and Leachate -This
alternative is identical to Alternative 5, except that extracted leachate will be combined
with extracted groundwater for on-Site treatment. Extracted leachate will be treated on-
Site by a precipitation process for turbidity, solids, and inorganics removal before
containing with the groundwater.

Alternative 6: On-Site Air Stripping of Groundwater - This alternative is identical to
Alternative 5, except the groundwater will be treated for organics by air stripping. Carbon
adsorption may be needed for polishing of the treated groundwater prior to discharge.

Alternative 6a: On-Site Air Stripping of Groundwater and Leachate - This alternative is
identical to Alternative 5a, except the groundwater and leachate will be treated for
organics by air stripping. Carbon adsorption may be needed for polishing of the treated
groundwater prior to discharge.

Alternative 7: On-Site Photolysis/Oxidation of Groundwater - This alternative is
identical to Alternative 5, except the groundwater will be treated for organics by
photolysis/oxidation.

Alternative 7a: On-Site Photolysis /Oxidation of Groundwater and Leachate -This
alternative is identical to Alternative 5a, except the groundwater and leachate will be
treated for organics by photolysis/oxidation.

Alternative 8: In-Situ Landfill Waste Fixation - For this alternative, the landfill wastes
will be solidified in place. Contaminated groundwater will be extracted and treated as
described for Alternative 4, 5, 6, or 7. A soil cover will be placed over the solidified waste
to allow vegetation over the landfill.

V160.84-FS/Tables/CWB/GEP



Table 3-6
Comparison of Remedial Action Alternative Components

Winnebago Reclamation Landfill

PROCESS OPTION

Landfill cap at closure:
Minimum cover over waste
IAC 811 compliant cap
RCRA Subtitle C recommended cap

Monitoring:
Monitor groundwater
Monitor groundwater, surface water, gas, and cap
Additional monitoring locations (GW and gas)

Site Maintenance

Upgrade the gas extraction system

Deed restrictions and alternate water supply

Groundwater extraction and treatment:
At POTW (pretreatment as required)
Pressure flow solids filter
Carbon adsorption
Air stripping (carbon polishing if necessary)
Photolysis/oxidation

Leachate extraction system:
Maintain current mobil system
Ugrade the leachate extraction system

Leachate treatment:
At POTW (pretreatment as required)
Precipitation (separate from groundwater)
Combined with groundwater for on-Site treatment

Waste fixation

Alt.
1

X

Alt.
2

X

X

X

X

X

X

Alt.
3

X

X
X

X

X

X

X

X

Alt.
4

X

X
X

X

X

X

X

X

X

Alt.
5

X

X
X

X

X

X

X

X

X

X

Alt.
5A

X

X

X

X

X

X

X
X

X

X
X

Alt.
6

X

X

X

X

X

X

X

X

X

X

Alt.
6A

X

X

X

X

X

X

X

X

X

X

X

Alt.
7

X

X

X

X

X

X

X

X

X

X

Alt.
7A

X

X

X

X

X

X

X

X

X

X

X

Alt.
8

X

X

X

X

X

X

Note: See Section 3.3 for a detailed description of remedial action alternatives
X = Process option is part of alternative

WRLFS3-6.wkl/CWB/GEP



Table 3-7

Cost Comparison for All
Remedial Action Alternatives Developed1

Alternative Number

Alternative 1

Alternative 2

Alternative 3

Alternative 4

Alternative 5

Alternative 5a

Alternative 6

Alternative 6a

Alternative 7

Alternative 7a

Alternative 8

Note:

Capital Cost

$0

$5,170,000

$10,850,000

$5,850,000

$6,240,000

$6,620,000

$5,960,000

$6,400,000

$6,360,000

$6,940,000

$985,390,000

Annual O&M

$0

$149,000

$146,900

$293,100

$310,000

$439,100

$248,000

$296,300

$327,000

$463,300

$204,300

1. Detailed cost estimates for remedial actions are contained in Appendix F.
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SECTION 4.0
DETAILED ANALYSIS OF ALTERNATIVES

The detailed evaluation process used in this Feasibility Study was developed on the basis
of the U.S. EPA Interim Final "Guidance for Conducting Remedial Investigations and
Feasibility Studies under CERCLA" (October, 1988). The Interim Final Guidance was
developed based on the statutory requirements of CERCLA, program initiatives
promulgated in the revised National Contingency Plan, (40 CFR Part 300) and
experience gained in the Superfund program.

4.1 Criteria Definitions
Nine criteria serve as the basis for conducting the alternative screening and detailed
analysis during the Feasibility Study, and for subsequently selecting an appropriate
remedial action. The evaluation criteria are as follows:

Overall protection of human health and the environment

Compliance with applicable or relevant and appropriate requirements
(ARARs)

Short-term effectiveness

Long-term effectiveness and permanence

Reduction of toxicity, mobility, and volume through treatment

Implementability

Cost

State acceptance

Community acceptance.

Assessments of the first two criteria, overall protection of human health and the
environment and compliance with ARARs, relate directly to findings that must
ultimately be made in the Record of Decision, The next five criteria represent the
primary criteria upon which the screening or evaluation is based. State acceptance of the
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preferred alternative will be addressed subsequent to the public comment period on the
Feasibility Study and proposed plan. Community acceptance will be fully addressed
subsequent to the public comment period and review of the proposed plan.

The nine evaluation criteria have been further divided into specific factors to allow a
thorough analysis of the alternatives. These factors are discussed in the following
subsections.

4.1.1 Overall Protection of Human Health and the Environment
This criterion gives an assessment of whether each alternative provides adequate
protection of human health and the environment. The overall assessment takes into
account the assessments conducted under all other evaluation criteria, especially long-
and short-term effectiveness and compliance with ARARs. The assessment of overall
protection should focus on whether an alternative achieves adequate protection, and
describe how Site risks are reduced, controlled, or eliminated by the implementation of
that alternative.

4.1.2 Compliance with ARARs
This criterion is used to determine whether each remedial alternative complies with
applicable or relevant and appropriate Federal and State Requirements (ARARs), as
defined in CERCLA Section 121(d). The three general categories of ARARs are
chemical-, location-, and action-specific. Section 3.1 describes the process used to
perform the ARARs evaluation and initially identifies potential ARARs for the Site.
Table 3-3 presents a summary of process-option specific ARARs for each alternative.

4.1.3 Long-Term Effectiveness and Permanence
This criterion addresses the extent of residual risk remaining at the Site after the
remedial objectives have been met. The following factors are addressed by this criterion:

• Magnitude of total residual risk: this factor assesses the long-term risk
associated with exposure to treatment residuals and untreated residual
contamination.
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• Adequacy and suitability of controls: this factor addresses the type and
degree of long-term management, monitoring, and operation and
maintenance functions that must be performed. This factor also addresses
the ability of technologies to meet the required process efficiencies or
performance specifications.

• Reliability of controls over time: this element assesses the adequacy and
suitability of controls, if any, that are used to manage treatment residuals or
untreated wastes that remain on-Site. It includes the assessment of potential
exposure and the associated risks should the remedial action need
replacement.

4.1.4 Reduction of Toxicity. Mobility, or Volume Through Treatment
This criterion addresses the preference stated in CERCLA Section 121 that remedial
alternatives be selected which employ technologies that permanently and significantly
reduce the toxicity, mobility, or volume of contaminants. This preference is satisfied
when treatment is used to reduce the principal threats at a site through destruction of
toxic contaminants, reduction of the total mass of toxic contaminants, irreversible
reduction in contaminant mobility, or reduction of total volume of contaminated media.
The following specific factors are taken into consideration for each particular remedial
alternative by this criterion:

The treatment or recycling processes the alternatives employ and materials
they will treat

• The amount of hazardous substances, pollutants or contaminants that will be
destroyed, treated or recycled

• The depth of expected reduction in toxicity, mobility or volume through
treatment or recycling and the specification of which reductions are occurring

• The degree to which treatment is irreversible

• The type and quantity of residuals that will remain following treatment,
considering the persistence, toxicity, mobility, and propensity to
bioaccumulate

• The degree to which treatment reduces the inherent hazards posed by
principal threats at the site
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4.1.5 Short-Term Effectiveness
This criterion addresses the effects of each alternative during the construction and
implementation phase until the remedial response objectives have been attained. The
following factors of this criterion are addressed for each remedial alternative:

• Potential impacts on the community during remedial action implementation:
this factor addresses risk that results from the implementation of the
remedial action, such as air pollutant emissions that might affect community
health.

• Potential impacts on workers during remedial action: this aspect of short-
term effectiveness addresses threats that might be posed to workers during
the implementation of a remedial action, as well as the effectiveness and
reliability of protective measures that would be taken on-Site to mitigate
those threats.

• Potential environmental impacts: this factor addresses the potential adverse
effects on the environment resulting from the construction and
implementation of an alternative, and the effectiveness and reliability of
measures that may be taken to mitigate the adverse effects.

Time until protection is achieved: this factor includes an estimate of the
time required to achieve remedial response objectives on-Site.

4.1.6 Implementability
The implementability criterion addresses the technical and administrative feasibility of
implementing an alternative, as well as the availability of services and materials required
for its implementation. The following factors are analyzed by this criterion:

Technical feasibility: this factor addresses the difficulties and unknowns
associated with the remedial technologies proposed in each alternative as
well as their reliability. Most alternatives will require some level of pre-
design testing. Substantial bench-scale and pilot testing may be required for
technologies which are not proven feasible. Future remedial actions that
might be required and their ease of implementability are also evaluated.

• Administrative feasibility: the level of agency activity needed to coordinate
the implementation of the alternative is evaluated.
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• Availability of services and materials: this factor involves the examination of
the availability of adequate treatment, storage, or disposal facilities, the
existence of multiple vendors, and the availability of needed equipment and
specialists required for implementation of each alternative.

4.1.7 Cost
The application of cost estimates to alternatives evaluation is addressed by the following
factors:

• Capital: The direct and indirect capital costs associated with each remedial
alternative are evaluated. Direct capital costs may include construction,
equipment, land and site development, buildings and services, and waste
disposal costs. Indirect capital cost may include engineering expenses, legal
fees, license or permit costs, start-up costs, and contingency allowances.

• Operation and Maintenance: Operation and maintenance (O&M) costs are
post-construction costs necessary to maintain the future effectiveness of a
remedial action. These costs include raw material costs, maintenance
materials and labor costs, operating labor costs, energy, disposal of residues,
insurance, taxes, costs of periodic site reviews, and licensing.

• Present Worth: Present worth analysis allows the evaluation of future
expenditures for each remedial alternative relative to a common base year.
It is a combination of capital costs and the present worth of operation and
maintenance costs over the life of the remedy.

Table 4-1 shows a summary of the capital, O&M, and present worth cost estimates for
the alternatives under consideration. The cost estimates developed for this analysis are
relative. Costs reflect planning-level estimates and may vary from -30 to +50 percent.
For present worth development, a 5% discount rate over the operational period was
assumed for each alternative.

4.1.8 State Acceptance
This assessment evaluates the technical and administrative issues and concerns that the
State of Illinois may have regarding each of the alternatives. The analysis will include
formal comments from meetings, agency reviews, and the transmittal of comments
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between agencies. State acceptance of the selected alternative will be addressed
subsequent to the public comment period on the FS and proposed plan. Therefore, no
discussion is included in this report.

4.1.9 Community Acceptance
This criterion incorporates public comments which have been provided to Federal and
State agencies during the RI/FS process. The analysis will address those alternatives
which the community formally supports, has reservations about, or opposes. Community
input regarding the FS will be solicited during the public comment period on the
Proposed Plan, during which time the FS report will be available for public review. A
responsiveness summary will be prepared to address comments received during the
public comment period. Therefore, no discussion is included in this report. The public
comments and responsiveness summary will be made a part of the Record of Decision.

42 Detailed Analysis of Remedial Action Alternatives
The following subsections present the detailed analysis of the eight remedial alternatives
which were retained for detailed evaluation in Section 3.0, using the evaluation criteria
outlined in Section 4.1.

4.2.1 Alternative 1: No Action
Description
As noted in Section 3.3.1, this alternative is required by the NCP to be carried forward
for detailed evaluation. The no action alternative is retained to provide a baseline for
comparison to the other alternatives. No action includes some soil cover over wastes
upon shutdown.

Overall Protection of Human Health and the Environment
The current levels of risk presented in the Baseline Risk Assessment (BRA) would not
be reduced by the no action alternative except through natural attenuation mechanisms.
A cumulative non-carcinogenic hazard index of greater than 1.0 and carcinogenic risk
level greater than 10'4 to 10'6 has been exceeded for the groundwater exposure
scenarios addressed in the BRA. The landfill leachate could provide a continuing source
of upper aquifer impact. Downgradient residential wells, as well as Killbuck Creek,
could also be impacted by contaminants in the groundwater.
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Compliance with ARARs
Of the potential ARARs identified for this alternative in Table 3-3, SDWA MCLs and
non-zero MCLGs could be considered relevant and appropriate ARARs. If
promulgated, the proposed Illinois groundwater regulations would constitute applicable
ARARs. SDWA MCLs and non-zero MCLGs could be considered relevant and
appropriate ARARs. This alternative would not comply with the specific ARARs
identified in Table 3-3.

Long-Term Effectiveness and Permanence
The current levels of risk or contaminant concentrations would not be reduced by the no
action alternative except through natural attenuation mechanisms. The no action
alternative does not include institutional controls to reduce the potential for future
human exposure.

Reduction of Toxicity. Mobility or Volume Through Treatment
The no action alternative would not reduce the toxicity, mobility or volume of
contaminants through treatment except by natural attenuation mechanisms.

Short-Term Effectiveness
The landfill leachate could provide a continuing source of upper aquifer impact.
Exposure scenarios presented in the BRA would continue.

Implementability
The no action alternative does not present any implementability issues.

Cost
Table 4-1 presents the capital, present worth O & M, and total present worth costs for
this alternative. This is a no cost alternative.

4.2.2 Alternative 2: Planned Closure
Description. This alternative is described in Section 3.3.2

Overall Protection of Human Health and the Environment. This alternative reduces risk
to human health and the environment by capping the landfill and upgrading the gas
extraction system. The present leachate collection system would remain intact. The
operation of the existing leachate collection system provides more protection to human
health and the environment than the no action alternative.
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Capping the landfill would reduce infiltration to approximately 1.4 to 2.5 mgy based on
HELP model simulations for two potential cap designs (see Appendix E). The cap
would reduce the volume of leachate reaching the landfill base which could potentially
impact the groundwater underneath the landfill. Capping the landfill also minimizes the
potential for dermal contact and soil ingestion, as well as migration of contaminants off-
site via runoff. The existing leachate extraction system would continue to reduce
migration of contaminants to groundwater by continued removal of leachate from the
landfill, which would reduce the potential for contaminants to impact groundwater
underneath the landfill. Leachate treatment at the POTW will effectively destroy or
remove contaminants from the waste stream. Upgrading the gas extraction system will
minimize the potential for migration of landfill gas off-site. This alternative relies on
natural attenuation mechanisms to reduce existing groundwater contamination to
acceptable levels.

Compliance with ARARs. A discussion of potential ARARs for the WRL Site is
presented in Section 3.1. Chemical-specific ARARs would apply to the groundwater and
surface water. If promulgated, the proposed Illinois groundwater regulations would
constitute an applicable ARAR. SDWA MCLs and non-zero MCLGs could be
considered relevant and appropriate ARARs. Because no controls to restrict
groundwater use or treat the groundwater are proposed for this alternative,
contaminants will remain in the groundwater until reduced by natural attenuation. This
alternative does not comply with identified chemical-specific ARARs.

Action-specific ARARs would apply to the operation, closure, post-closure, and capping
of the landfill and emissions from the landfill gas flares, as well as the discharge of
leachate to the POTW. U.S. EPA pretreatment regulations contained in 40 CFR Part
403, State of Illinois regulations contained in Illinois Administrative Code 35 Subpart C,
Part 307 and Rockford POTW regulations would apply to the discharge of leachate.
Solid waste activities are regulated by the Illinois Solid and Special Waste Regulations
(35 111. Adm. Code Part 807 and Parts 810 through 815). The cap would be designed to
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meet or exceed the requirements specified in these regulations. Air emission ARARs
(35 111. Adm Code Subtitle B, Parts 201 and 215) would apply to use of the landfill gas as
fuel in the sludge drying plant or flaring. This alternative would comply with specified
action-specific ARARs identified in Table 3-3.

The potential location-specific ARARs identified in Table 3-3 are not applicable or
relevant and appropriate to this alternative, because no planned activities will impact
floodplain or wetland areas.

Long-Term Effectiveness and Permanence. Because the source is only contained, the
inherent hazards of the landfill wastes will remain as a potential risk. The landfill cap
will effectively contain the landfill wastes as long as the physical integrity of the cap is
maintained. Continued maintenance of the landfill cap will be necessary for
containment of landfill wastes in order to minimize the risks associated with dermal
contact and soil ingestion. Failure to maintain the cap could result in increased leachate
production, subsequent groundwater contamination, and the potential for direct contact
with contaminated soil. Leachate removal and treatment at the POTW will need to
operate as long as leachate is present. Long-term maintenance of the cap and operation
of the leachate extraction system should reduce future migration of contaminants to the
groundwater. The upgraded gas extraction and use of the gas as fuel or flaring will need
to operate until gas generation within the landfilled materials is substantially completed.
Continued maintenance of the gas and leachate systems would be required for proper
operation until the landfill wastes are substantially degraded.

Groundwater contamination will remain as a potential risk until natural attenuation
processes reduce organic and inorganic contaminants to acceptable risk levels. It is not
known how effectively natural attenuation processes would degrade contaminants found
in the groundwater. The landfill cap would reduce infiltration into the landfill. The
existing leachate collection system would reduce the potential for groundwater
contamination. The reliability of the landfill cap is expected to be high if constructed
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and maintained properly. Improper maintenance of the landfill cap and leachate
collection system could result in a continuous source of groundwater contamination.
Continued monitoring of groundwater will be required. A periodic review of the Site is
required under CERCLA at least every five years.

Reduction of Toxicity. Mobility, or Volume Through Treatment. Capping the landfill
will reduce leachate production and the movement of contaminants in the landfill waste
by reducing infiltration. Capping does not reduce the mobility, toxicity, or volume of
contaminants. The existing leachate extraction system will reduce the volume and
mobility of leachate in the landfill. The leachate extraction system also reduces the
mobility of contaminants in the groundwater by reducing the source of contamination.
Treating the leachate at the POTW (activated sludge process) reduces toxicity of some
organic contaminants by converting them to non-toxic compounds (i.e., carbon dioxide,
water, etc.). Inorganic metals remain in the municipal treatment sludge, their final
disposition is dependent on the method of sludge disposal. The gas extraction system
reduces the mobility of landfill gas off-site. Gas incineration either through use as a fuel
or flaring, reduces toxicity of landfill gas.

Eckenfelder (1989) presents a comparison of removal mechanisms for various priority
pollutants in activated sludge treatment systems. While BETX (benzene, ethylbenzene,
toluene and xylenes) compounds, methylene chloride, chloroform, and carbon
tetrachloride have reported removal efficiencies in excess of 95% by activated sludge
treatment systems typical of municipal POTWs, 5% to 50% removal can be attributed to
volatilization as opposed to aerobic degradation. Volatilization is believed to be the
predominant removal mechanism for chlorinated compounds such as 1,1,1-
trichloroethane, trichloroethene, 1,2-dichloropropane, 1,2-dichloroethane,
trichloroethane, 1,2-dichloropropane, 1,2-dichloroethane and 1,1,2,2-tetrachloroethane
treated within activated sludge systems typical of municipal POTWs. Volatilization of
VOCs from municipal POTW treatment systems does not represent a reduction in their
toxicity.
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According to the U.S. EPA's Water Engineering Research Laboratory (WERL)
treatability database, the following removal efficiencies have been achieved elsewhere
for VOCs and SVOCs detected at the WRL Site. The removal efficiencies include both
biodegradation and volatilization mechanisms, and are based on the treatment of
domestic wastewaters in activated sludge systems with influent concentrations of 0 to
1000 micrograms per liter (ug/1):

• BETX Compounds (benzene, ethylbenzene, toluene and xylene): Removal
efficiencies range between 80% and >99%

• Chlorinated Ethane Compounds (vinyl chloride, trichloroethene,
tetrachloroethene, cis- and trans-1,2 dichloroethene): Removal efficiencies
range between 45% and 99%

• Chloromethane and Chlorinated Compounds (methylene chloride,
chloromethane, chloroform, 1,1,1-trichloroethane, 1,1- and 1,2-dichloroethane,
carbon tetrachloride and 1,1,2,2-tetrachloroethane): Removal efficiencies range
between 70% and 99.7%

• Chloropropane Compounds (1,2-dichloropropane): Removal efficiencies range
between 37% and 98.2%

• Chlorobenzene Compounds (chlorobenzene, 1,2- and 1,4-dichlorobenzene):
Removal efficiencies range between 53% and 99.3%

• Phthalate Compounds (bis (2-ethylhexyl) phthalate, diethyl phthalate): Removal
efficiencies range between 39% and 93.8%

Short-Term Effectiveness. The WRL Site is in an isolated location; therefore, any threat
to the community from noise or dust during operation of the landfill and implementation
of remedies will be minimal. Air pollution threats are minimized by the upgraded gas
extraction and treatment system.

Workers could potentially be threatened through dermal contact with landfill wastes,
contaminated groundwater, and landfill gas and leachate during construction of the
remedies for this alternative. In addition, workers could potentially be threatened
through dermal contact with contaminated groundwater during monitoring and
maintenance activities associated with this alternative. These threats to workers will be
reduced through the use of personal protective equipment during remedial action
implementation.
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The existing leachate extraction system should reduce the future source of contamination
into the groundwater. Since groundwater control and extraction are not included in this
alternative, continued migration of contaminated groundwater can be expected.
Treatment of leachate at the POTW should reduce the threat of Site contaminants
impacting the environment. VOCs may be emitted to the atmosphere from the POTW
treatment processes. VOC emissions from POTW treatment processes are not presently
regulated. Capping the landfill prevents contact between wastes and surface runoff. The
upgraded gas extraction and treatment system minimizes air pollution. Monitoring and
care of the Site would enhance continued protection of the environment.

The remedial action objectives for this Site, as described in Section 2.2, will be achieved
with this alternative only after natural attenuation processes degrade or reduce current
contaminant levels in the groundwater. It is uncertain how long it will take to minimize
potential risks associated with current groundwater contamination.

Implementability. Gas and leachate extraction systems and capping are standard, proven
technologies for landfills. Materials necessary for implementation of these systems are
readily available. Soil materials for capping are readily available from local sources.
Vendor services are obtainable for the gas extraction systems. Periodic maintenance will
be required for cap integrity and proper operation of the upgraded gas and existing
leachate extraction systems.

Some of the administrative actions are currently in place for the treatment of leachate at
the POTW. Leachate is currently being transported to the POTW via tank trucks, and
plans have already been made for a sewer service line connecting the WRL Site to
existing sanitary sewer trunk lines. The existing trunk lines and pumping stations have
available capacity for leachate flow. The POTW currently receives leachate from the
WRL Site. To date, there have been no reported incidents of the WRL Site's leachate
interfering with the operation of the POTW. Final approval for direct discharge must
still be obtained from the POTW authority.
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Timing of implementing the components within the alternatives plays a vital role for this
Site because it is an active landfill. Scheduling of the placement of wastes and
subsequent capping of closed areas of the landfill, which minimizes long-term infiltration
and leachate production, would have to be determined. The gas and leachate extraction
systems can be implemented as soon as all of the administrative components are in place
(i.e., Record of Decision, remedial design, etc.). Monitoring for gas leakage and cap
integrity will be implemented after those systems are in place. Gas production with the
upgraded extraction system will be monitored to determine the need for additional gas
incineration capacity.

Cost. Table 4-1 presents a summary of the capitol, present worth O & M, and total
present worth costs for this alternative. Details of the estimated costs are contained in
Appendix F.

4.2.3 Alternative 3: Clay-Synthetic Membrane Landfill Cap
Description. This alternative is described in Section 3,3.3.

Overall Protection of Human Health and the Environment. In addition to protection of
human health and the environment as provided by Alternative 2, this alternative
minimizes leachate production (reduced infiltration) and migration into the groundwater
(upgraded leachate extraction system). The implementation of deed restrictions further
limits the potential for human exposure to landfill wastes, leachates, and potentially
impacted groundwater.

The clay-synthetic membrane cap would reduce infiltration of precipitation to negligible
levels based on a simulation using the HELP model (see Appendix E). This would
minimize the volume of leachate reaching the landfill base which could potentially
impact the groundwater underneath the landfill. The upgraded leachate extraction
system would reduce migration of contaminants to groundwater by preventing
accumulation of leachate at the base of the landfill, which would minimize potential for
contaminants to impact groundwater underneath the landfill. Leachate would continue
to be treated at the POTW, and such treatment would effectively destroy or remove
contaminants from the waste stream. The upgraded gas extraction system would
minimize the potential for landfill gas migration.
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Institutional controls provide protection against risk from groundwater ingestion. This
alternative relies on natural attenuation to reduce existing groundwater contamination to
acceptable risk levels.

Compliance with ARARs. This alternative would be subject to the ARARs identified in
Table 3-3, and would comply with the specified action-specific ARARs, including
leachate pretreatment, if required No location-specific ARAR applies, because no
action potentially impacts floodplain or wetland areas.

Deed restrictions proposed for this alternative would limit access, thus use of
contaminated groundwater. Such access restrictions may comply with state chemical-
specific ARARs (111. Adm. Code 35 §620.250 Groundwater Management Zone
(proposed)), but would not comply with relevant and appropriate MCLs under the
SDWA.

Long-Term Effectiveness and Permanence. The long term effectiveness and
permanence of this alternative would be as discussed for Alternative 2. In addition the
clay-synthetic membrane cap would further reduce infiltration thus further reducing the
production of landfill leachate. The upgraded leachate removal system would minimize
leachate buildup on the landfill liner, further reducing the potential for groundwater
contamination. Implementation of institutional control (deed restrictions) would restrict
access to potentially contaminated groundwater.

As for Alternative 2, groundwater contamination will remain a potential risk until
material attenuation processes reduce contaminant concentrations to acceptable levels.
The reliability of the landfill cap is expected to be high if constructed and maintained
properly, although long-term (e.g., 30 years or more) performance of the synthetic liner
material is not documented.

Reduction of Toxicity. Mobility, or Volume Through Treatment. The basic toxicity,
mobility and volume reductions are the same as for Alternative 2. In addition, the clay-
synthetic membrane cap will further reduce the movement of leachate by further
reducing infiltration.
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Short-Term Effectiveness. In addition to the features discussed for Alternative 2, deed
restrictions implemented under this alternative prohibiting the use of groundwater for
drinking and bathing will reduce risk to the public of dermal contact and ingestion. The
upgraded leachate extraction system will further reduce the future source of
contamination into the groundwater.

Implementability. The implementability of this alternative is as stated in Alternative 2.
In addition, upgrading the existing leachate extraction system is readily implementable.

The ability to implement deed restrictions is dependent upon local and state authorities.
It is uncertain whether deed restrictions will be administratively feasible. If more action
is required, one of the other remedial action alternatives discussed in this section would
be implemented.

Cost. Table 4-1 presents a summary of the capital, present worth O & M, and total
present worth costs for this alternative. Details of the estimated costs are contained in
Appendix F.

4.2.4 Alternative 4: Off-Site Treatment of Groundwater and Leachate
Description. This alternative is described in Section 3.3.4.

Overall Protection of Human Health and the Environment. The overall protection of
human health and the environment provided by the cap and upgraded gas extraction
system are as discussed in Alternative 2. Protection provided by upgrading the leachate
extraction system, deed restrictions, and discharge of leachate to the POTW are as
discussed in Alternative 3. Protection is further provided in this alternative by
groundwater extraction and treatment at the POTW.

Compliance with ARARs. This alternative would be subject to the specific ARARs
identified in Table 3-3. This alternative would comply with the chemical-specific
ARARs. No location-specific ARARs are identified. The alternative would generally
comply with the action-specific ARARs, but because of high-hydraulic low-organic
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loading characteristics of the combined groundwater/leachate stream, discharge to the
POTW may interfere with the operation of the plant. Under such circumstances,
compliance with local, state, and federal pretreatment regulations may not be achieved.

Long-Term Effectiveness and Permanence. The long-term effectiveness and
permanence is as discussed in Alternative 2 (capping and upgraded gas extraction) and
Alternative 3 (upgraded leachate extraction, institutional controls, and leachate
discharges to the POTW). In addition, the risk of potential future groundwater ingestion
will be reduced by the extraction of contaminated groundwater until acceptable
concentrations have been achieved.

Reduction of Toxicity. Mobility, or Volume Through Treatment. The toxicity, mobility
and volume reductions associated with capping and an upgraded gas extraction system
are as noted for Alternative 2, and for an upgraded leachate extraction system and
leachate discharge to the POTW are as discussed in Alternative 3. The groundwater
extraction system reduces the volume and mobility of contaminants in the groundwater.
Treating the leachate and groundwater at the POTW reduces the toxicity of some
organic contaminants by converting them to non-toxic compounds (i.e., carbon dioxide,
water, etc.). Inorganic metals remain in the municipal treatment sludge; their final
disposition is dependent on the method of sludge disposal. Groundwater and leachate
extraction for off-site treatment at the POTW is irreversible. Based on the present data,
the concentrations of residual contaminants remaining in the groundwater at the
completion of remediation activities cannot be determined.

Short-Term Effectiveness. The general short-term effectiveness of this alternative is as
stated for Alternative 2. The upgraded leachate collection systems will further reduce
the potential for leachate to migrate into the groundwater. Institutional controls
prohibiting the use of groundwater as a water supply source, will reduce the risk of
dermal contact and ingestion to the public. The groundwater extraction system would
reduce contaminant levels in groundwater and provide a barrier to further contaminant
migration. Treatment of leachate and groundwater at the POTW reduces the threat of
Site contaminants impacting the environment. An accurate estimate of the treatment
time frame for groundwater can not be determined.
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Implementability. The implementability of capping, upgrading the gas and leachate
extraction systems, deed restrictions, and discharge (leachate and groundwater) to the
POTW are as stated in Alternatives 2 and 3. The use of groundwater extraction wells is
a standard, proven technology for the removal of contaminated groundwater and thus
readily implementable.

Cost Table 4-1 presents a summary of the capital, present worth O & M, and total
present worth costs for this alternative. Details of the estimated costs are contained in
Appendix F.

4.2.5 Alternative 5: On-Site Carbon Adsorption of Groundwater
Description. This alternative is described in Section 3.3.5.

Overall Protection of Human Health and the Environment. The overall protection of
human health and the environment provided by the cap and upgraded gas extraction
system are as discussed in Alternative 2. Protection provided by upgrading the leachate
extraction system, deed restrictions, and discharge of leachate to the POTW are as
discussed in Alternative 3. Protection is further provided in this alternative by
groundwater extraction, on-Site treatment by activated carbon, and discharge. Activated
carbon adsorption treatment reduces the volume of contaminants present in the
groundwater.

Compliance with ARARs. This alternative would be subject to and comply with the
specific ARARs identified in Table 3-3, including the action-specific NPDES regulations
for discharge of treated groundwater to Killbuck Creek; local, state and federal
pretreatment regulations for leachate discharge to the POTW; and location-specific
ARARs associated with discharge to Killbuck Creek.

Long-Term Effectiveness and Permanence. The long-term effectiveness of this
alternative are as discussed in Alternative 2 (capping and upgraded gas extraction) and
Alternative 3 (upgraded leachate extraction, institutional controls, and leachate
discharges to the POTW). In addition, the risk of potential future groundwater ingestion
will be reduced by the extraction of contaminated groundwater until acceptable health-
based concentrations have been achieved.
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Reduction of Toxicity. Mobility, or Volume Through Treatment. The toxicity, mobility
and volume reduction associated with capping and an upgraded gas extraction system are
as discussed in Alternative 2, and for an upgraded leachate extraction system, and
leachate discharge to the POTW are as discussed in Alternative 3. In addition, the
removal of organics by the activated carbon and destruction of organics as a result of the
spent carbon regeneration process would result in an overall toxicity reduction of
groundwater contaminants. Inorganics would also be reduced in groundwater by any
pretreatment or polishing process used in conjunction with the main treatment.

According to the U.S. EPA's WERL treatability database and Rich and Cherry (1987),
the following removal efficiencies have been achieved by activated carbon adsorption
processes for VOCs and SVOCs detected in the groundwater at the WRL Site. The
removal efficiencies are based on influent concentrations of 0 to 1000 ug/1:

• BETX Compounds: Removal efficiencies range between 80% and > 99.94%

• Chlorinated Ethene Compounds: Removal efficiencies range from >96.3% to
99.46%. Rich (1987) reported a removal efficiency for vinyl chloride of 52%.

• Chloromethane and Chlorinated Ethane Compounds: Removal efficiencies
range from >80% to > 99.35%

• Chloropropane Compounds: Removal efficiencies range from >84% to 99%

• Chlorobenzenc Compounds: Removal efficiencies range from 92% to 99.7%

• Phthalate Compounds: Removal efficiencies range from 66% to 96%

Most metals are also amenable to treatment by activated carbon adsorption. Arsenic,
cadmium, chromium, and zinc have reported treatment efficiencies ranging between
95% and 99%. Lead has a reported treatment efficiency of 72%. Nickel, silver, and
barium, with much lower removal efficiencies are not as amenable to activated carbon
adsorption treatment.



Feasibility Study Report
Winnebago Reclamation Landfill

March 1991
Page 4-19

Groundwater extraction for on-Site treatment by activated carbon adsorption and
leachate extraction, pretreatment as required, and discharge to the POTW for treatment
are irreversible. Based on present data, the concentrations of residual contaminants
remaining in the groundwater at the completion of remediation activities cannot be
determined.

Short-Term Effectiveness. The short-term effectiveness of this alternative is as stated for
Alternative 4, except groundwater is treated and discharged to Killbuck Creek rather
than direct discharge (pretreated as required) to the POTW. Activated carbon
adsorption of the groundwater removes organic contaminants that could impact Killbuck
Creek.

Implementability. The implementability of capping, upgrading the gas and leachate
extraction systems, deed restrictions, and discharge of leachate to the POTW are as
stated in Alternative 4. Activated carbon adsorption and pretreatment or polishing
processes (if required) are standard, proven technologies for treatment of contaminated
groundwater. Bench-scale testing is required to establish the activated carbon
adsorption operating parameters. Vendor services are available for the treatment
systems. Based on preliminary sizing of the treatment units, an area approximately 30
feet by 30 feet is required for installation of all components. Adequate space is available
within the property limits at the northern end of the landfill for installation of the
treatment units (Figure 3-4). Some administrative action will be required to allow
discharge of treated water to Killbuck Creek.

The groundwater treatment system would require periodic operator attention to monitor
the carbon canisters for breakthrough and replacement as required. The groundwater
treatment system operator would have to be certified in the State of Illinois. The
activated carbon adsorption system would require periodic monitoring and maintenance,
along with an ongoing sampling program to monitor for unit breakthrough.

Cost. Table 4-1 presents a summary of the capital, present worth O & M, and total
present worth costs for this alternative. Details of the estimated costs are contained in
Appendix F.
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4.2.6 Alternative 5a: On-Site Carbon Adsorption of Groundwater and Leachate
Description. This alternative is described in Section 3.3.6.

Overall Protection of Human Health and the Environment. The items discussed in the
corresponding subsection of Section 4.2.5 (Alternative 5) are also applicable to this
alternative.

Compliance with ARARs. ARARs discussed in the corresponding subsection of Section
4.2.5 (Alternative 5) are applicable to this alternative, except leachate discharge to the
POTW is not part of this alternative. Leachate would be combined with groundwater
and treated for discharge to Killbuck Creek. This alternative would comply with
specified ARARs identified in Table 3-3.

Long Term Effectiveness and Permanence. All of the items discussed in the
corresponding subsection in Section 4.2.5 (Alternative 5) are also applicable to this
alternative.

Reduction of Toxicity. Mobility, or Volume Through Treatment. The items, except
leachate discharge to the POTW, discussed in the corresponding subsection of Section
4.2.5 (Alternative 5) are applicable to this alternative.

Leachate will be pretreated by precipitation with lime or sulfide and flocculation with
one of various ferric compounds or aluminum sulfate prior to mixing with the
groundwater. Filtration will be performed on the leachate and groundwater as a method
of pretreatment to remove suspended solids. The volumes of each of the metals
identified in the leachate samples should be reduced as a result of on-Site precipitation.
Patterson (1985) discusses the removal technologies and expected removal efficiencies
for several of the inorganics present in the WRL Site's leachate. Removal efficiencies
were also obtained from the U.S. EPA WERL treatability database and Rich and Cherry
(1987).
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Precipitation should be effective in removing the matrix of metals present in the
leachate. Removal efficiencies for metals such as arsenic, barium, cadmium and silver
can be further enhanced by flocculau'on. Removal efficiencies for the metals range from
75% to 99.9%.

Cyanides may form complexes with both iron and nickel which inhibit the removal of
both total cyanides and the metals. If cyanide complexes inhibit the precipitation
process, the pretreatment to oxidize cyanide to carbon dioxide and nitrogen using
sodium hypochlorite may be required. Removal rates for cyanide oxidation with chlorine
range from 92% to 99.9%. If cyanide complexes do not significantly impact the
precipitation process, ion exchange treatment can be added in lieu of a pretreatment
operation to effectively remove the cyanide complexes of nickel and iron.

Groundwater and leachate extraction for on-Site treatment by activated carbon
adsorption and precipitation is irreversible. Based on present data, the concentrations of
residual contaminants remaining in the groundwater at the completion of remediation
activities cannot be determined.

Short-Term Effectiveness. The short-term effectiveness of this alternative is as discussed
in the corresponding subsection of Section 4.2.5 (Alternative 5).

Implementabilitv. The implementability of this alternative is as discussed in the
corresponding subsection of Section 4.2.5 (Alternative 5), Based on preliminary sizing of
the treatment units, an area slightly larger (approximately 30 feet by 80 feet) than that
identified in Alternative 5 is required for installation of all components. Adequate space
is available within the property limits at the northern end of the landfill.

Cost. Table 4-1 presents a summary of the capital, present worth O & M, and total
present worth costs for this alternative. Details of the estimated costs are contained in
Appendix F.

4.2.7 Alternative 6: On-Site Air Stripping of Groundwater
Description. This alternative is described in Section 3.3.7.
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Overall Protection of Human Health and the Environment. Items discussed in the
corresponding subsection of Section 4.2.5 (Alternative 5) are applicable to this
alternative, using air stripping in place of carbon adsorption to reduce the volumes of
contaminants present in the groundwater.

Compliance with ARARs. ARARs identified in the corresponding subsection of Section
4.2.5 (Alternative 5) are applicable to this alternative. In addition, action-specific
ARARs associated with VOC emissions from the air stripping tower (Illinois air
emission regulations contained in 35 Illinois Administrative Code Subtitle B, Parts 201
and 215) would be applicable. This alternative would comply with specified ARARs
identified in Table 3-3.

Long-Term Effectiveness and Permanence. The items discussed in the corresponding
subsection of Section 4.2.5 (Alternative 5) are applicable to this alternative.

Reduction of Toxicitv. Mobility, or Volume Through Treatment. The toxicity, mobility,
and volume reductions associated with landfill capping, the upgraded gas and leachate
extraction systems, and leachate discharge to the POTW are as discussed in the
corresponding subsection of Section 4.2.5 (Alternative 5). Air stripping of groundwater
transfers organics to the air where their concentration is reduced by dilution. If air
emission ARARs are exceeded, the corresponding treatment would reduce the volume
of contaminants released to the atmosphere.

According to the U.S. EPA's WERL treatability database, the following removal
efficiencies have been achieved by air stripping processes for VOCs and SVOCs detected
at the WRL Site. The removal rates are based on influent concentrations of 0 to 1000
ug/1:

• BETX Compounds: Removal efficiencies range between > 90% to > 99.7%

• Chloroethene Compounds: Removal efficiencies range from 72% to 99.9%

' Chloromethane and Chloroethane Compounds: Removal efficiencies range
from 66% to >99.7%
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• Chloropropane Compounds: Removal efficiencies range from >75% to 99%

• Chlorobenzene Compounds: Removal efficiencies range between 65% to 97%

• Phthalate Compounds: Phthalate compounds are not amenable to air stripping.

An air stripping tower simulation program was run for site contaminants. The
compounds chosen represent varying degrees of strippability. The detailed design data
generated from the air stripping simulation program is presented in Appendix G. The
following removal efficiencies and final effluent concentrations were calculated by the
air stripping program:

• Chloromethane Compounds: Assuming an influent concentration of 10 ug/1, a
98.8% removal efficiency with an effluent concentration of 0.1 ug/1 was
achieved.

• Chloroethane Compounds: Assuming an influent concentration of 20 ug/1, a
90% removal efficiency with an effluent concentration of 2.0 ug/1 was achieved.

• Chloroethene Compounds: Assuming an influent concentration of 25 ug/1, a
94.6% removal efficiency with an effluent concentration of 1.3 ug/1 was
achieved,

• BETX Compounds: Assuming an influent concentration of 5.0 ug/1, a 92.2%
removal efficiency with an effluent concentration of 0.4 ug/1 was achieved.

• Chlorobenzene Compounds: Assuming an influent concentration of 10 ug/1, a
80.7% removal efficiency with an effluent concentration of 1.9 ug/1 was
achieved.

Groundwater and leachate extraction for on-Site treatment by air stripping and leachate
extraction, pretreatment (if required) and discharge to the POTW is irreversible. Based
on present data, the concentrations of residual contaminants remaining in the
groundwater at the completion of remediation activities cannot be determined.
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Short-Term Effectiveness. The short-term effectiveness of this alternative is as stated for
Alternative 5, with air stripping used to treat groundwater in place of carbon adsorption.
The air stripping tower would release VOCs to the air during its operation. Emissions
from the air stripping tower are expected to be below applicable ARARs.

Implementability. The implementability of capping, upgraded gas and leachate
extraction systems, layout areas for treatment systems, and discharge of the leachate to
the POTW are as stated in Alternative 5. Air stripping is a standard, proven technology
for treatment of contaminated groundwater. If air emission ARARs are exceeded, VOC
emissions from the air stripping tower can either be incorporated into the landfill gas
treatment system, or a separate vapor phase treatment system installed. A pilot study
would be required to optimize the operation of the air stripping tower. Vendor services
are available for the treatment systems.

The groundwater treatment system would require periodic operator attention. The
groundwater treatment system operator would have to be certified in the State of Illinois.
The air stripping tower would require periodic monitoring and maintenance. The most
frequently encountered problem with air stripping towers is scaling, which is generally
caused by the build-up of insoluble metals and suspended solids. Periodic acid flushing
of the air stripping tower may be required to remove scaling.

Cost. Table 4-1 presents a summary of the capital, present worth O & M, and total
present worth costs for this alternative. Details of the estimated costs are contained in
Appendix F.

4.2.8 Alternative 6a: On-Site Air Stripping of Groundwater and Leachate
Description. This alternative is described in Section 3.3.8.

Overall Protection of Human Health and the Environment. The items discussed in the
corresponding subsection of Section 4.2.7 (Alternative 6) are also applicable to this
alternative.
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Compliance with ARARs. ARARs identified and discussed in the corresponding
subsection of Section 4.2.7 (Alternative 6) are applicable to this alternative, except
leachate discharge to the POTW is not part of this alternative. Leachate would be
combined with groundwater and treated for discharge to Killbuck Creek. This
alternative would comply with specified ARARs identified in Table 3-3.

Long-Term Effectiveness and Permanence. The items discussed in the corresponding
subsection of Section 4.2.7 (Alternative 6) are also applicable to this alternative.

Reduction of Toxicity. Mobility, or Volume Through Treatment. The toxicity, mobility,
and volume reduction features discussed in the corresponding subsection of Section 4.2.7
(Alternative 6) are applicable to this alternative.

An air stripping tower simulation program was run for site contaminants. The
compounds chosen represent varying degrees of strippability. The detailed design data
generated from the air stripping simulation program is presented in Appendix G. The
following removal efficiencies and final effluent concentrations were calculated by the
air stripping program:

Chloromethane Compounds: Assuming an influent concentration of 25 ug/1, a
99.3% removal efficiency with an effluent concentration of 0.2 ug/1 was
achieved.

Chloroethane Compounds: Assuming an influent concentration of 30 ug/1, a
94.8% removal efficiency with an effluent concentration of 1.6 ug/1 was
achieved.

Chloroethene Compounds: Assuming an influent concentration of 100 ug/1, a
97.1% removal efficiency with an effluent concentration of 2.9 ug/1 was
achieved.

BETX Compounds: Assuming an influent concentration of 100 ug/I, a 95.6%
removal efficiency with an effluent concentration of 4.4 ug/1 was achieved.

Chlorobenzene Compounds: Assuming an influent concentration of 20 ug/1, an
89.3% removal efficiency with an effluent concentration of 2.1 ug/1 was
achieved.



Feasibility Study Report
Winnebago Reclamation Landfill

March 1991
Page 4-26

Groundwater and leachate extraction for on-Site treatment by air stripping and
precipitation is irreversible. Based on present data, the concentration of residual
contaminants remaining in the groundwater at the completion of remediation activities
cannot be determined.

Short-Term Effectiveness. The short-term effectiveness of this alternative is as stated
for Alternative 6.

Implementability. The implementability of this alternative is as stated for Alternative 6.
The chance of scaling of the air stripping tower is greatly increased by the leachate.

Cost. Table 4-1 presents a summary of the capital, present worth O & M, and total
present worth costs for this alternative. Details of the estimated costs are contained in
Appendix F.

4.2.9 Alternative 7: On-Site Photolysis/Oxidation of Groundwater
Description. This alternative is described in Section 3.3.9.

Overall Protection of Human Health and the Environment. Items discussed in the
corresponding subsection of Section 4.2.5 (Alternative 5) are applicable to this
alternative, using photolysis/oxidation in place of carbon adsorption to reduce the
volume of contaminants present in groundwater.

Compliance with ARARs. ARARs identified in the corresponding subsection of Section
4.2.5 (Alternative 5) are applicable to this alternative. This alternative would comply
with specified ARARs identified in Table 3-3.

Long-Term Effectiveness and Permanence. Items discussed in the corresponding
subsection of Section 4.2.5 (Alternative 5) are applicable to this alternative.

Reduction of Toxicity. Mobility, or Volume Through Treatment. The reduction of
toxicity, mobility, or volume associated with landfill capping, the upgraded gas and
leachate extraction systems, and leachate discharge to the POTW are as discussed in the
corresponding subsection of Section 4.2.5 (Alternative 5).
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Photolysis/oxidation of groundwater reduces toxicity of organic contaminants by
converting them into non-toxic compounds. Results of the March 1989 U.S. EPA
Superfund Innovative Technology Evaluation (SITE) demonstration showed minimal
reductions in groundwater total organic carbon (TOC) levels following treatment by
photolysis/oxidation. The TOC results would suggest that incomplete oxidation of the
organic compounds had occurred. However, contaminants comprised only 2% of the
TOC, thus making a statistical comparison difficult. Other Superfund Target Compound
List VOC and SVOC compounds were not detected as possible degradation products
following treatment. The identity and toxicity of the resulting degradation compounds
were not determined during the demonstration. An evaluation of potential degradation
products and their corresponding toxicities may have to be performed as part of the
treatability or pilot studies.

Since the application of photolysis/oxidation to the remediation of contaminated
groundwater is relatively recent, there is limited information concerning potential
removal efficiencies for the groundwater contaminants present at the WRL Site. Based
on a review of available vendor literature and case studies, the VOCs, SVOCs and total
cyanides can be degraded by the photolysis/oxidation process. Chlorinated ethenes have
been found to have higher removal efficiencies than chlorinated ethanes, since carbon
double bonds are more easily oxidized. Significant percentages of VOCs (5 to 75%)
which are less susceptible to oxidation were found to be stripped out of the groundwater
by the ozone and transferred into the vapor phase. Present data indicates that stripped
VOCs are thermally destroyed as part of the ozone off-gas treatment system which is
standard with photolysis/oxidation units utilizing ozone for oxidation.

As mentioned previously, a field demonstration of the Ultrox International
photolysis/oxidation unit was conducted in March of 1989 as part of the U.S. EPA SITE
program. The following removal efficiencies were identified based on a review of the
U.S. EPA's November 1989 SITE technology profile and the U.S. EPA's WERL
treatability database for VOC influent concentrations of 0 to 1000 ug/1:

> 90% removal efficiency for total VOCs

• 94% to 99% removal efficiency for chlorinated ethenes
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• 50% to 85% removal efficiency for chlorinated ethanes

• 21% to 33% removal efficiency for 1,2-dichloropropane

photolysis/oxidation is also an effective method for destroying total cyanides (U.S. EPA
WERL, July 1988). The selection of the photolysis/oxidation treatment alternative
would eliminate any potential need for pretreating cyanides.

Groundwater extraction for on-Site treatment by photolysis/oxidation and leachate
extraction, pretreatment (if required) and discharge to the POTW are irreversible.
Based on present data, the concentrations of residual contaminants remaining in the
groundwater at the completion of remediation activities cannot be determined.

Short-Term Effectiveness. The short-term effectiveness of this alternative is as stated for
Alternative 5 (corresponding subsection of Section 4.2.5), with photolysis/oxidation in
place of carbon adsorption used to treat the groundwater.

Implementability. Implementability of capping, upgrading the gas and leachate
extraction systems, layout areas for the treatment systems, and discharge of leachate to
the POTW are as stated for Alternative 5. There are only a limited number of case
studies presently available documenting the effectiveness of photolysis/oxidation on
treating contaminated groundwater. The effects of degradation products resulting from
incomplete oxidation, as well as VOC stripping by ozone used in the ozone treatment
process, have yet to be thoroughly evaluated. A pilot study would be required to
optimize the operation of the photolysis/oxidation system. Vendor services are available
for these systems. There are a limited number of photolysis/oxidation system vendors,
but this should not pose a problem.

The groundwater treatment system would require periodic operator attention. The
groundwater treatment system operator would have to be certified in the State of Illinois.
The photolysis/oxidation system would require periodic monitoring and maintenance.
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Cost. Table 4-1 presents a summary of the capital, present worth O & M, and total
present worth costs for this alternative. Details of the estimated costs are contained in
Appendix F.

4.2.10 Alternative 7a: On-Site Photolysis/Oxidation of Groundwater and Leachate
Description. This alternative is described in Section 3.3.10.

Overall Protection of Human Health and the Environment. The items discussed in the
corresponding subsection in Section 4.2.9 (Alternative 7) are also applicable to this
alternative.

Compliance with ARARs. ARARs identified in the corresponding subsection of Section
4.2.9 (Alternative 7) are applicable to this alternative, except leachate discharge to the
POTW is not part of this alternative. Leachate would be combined with groundwater
and treated for discharge to Killbuck Creek. This alternative would comply with
specified ARARs identified in Table 3-3.

Long-Term Effectiveness and Permanence. The items discussed in the corresponding
subsection in Section 4.2.9 (Alternative 7) are also applicable to this alternative.

Reduction of Toxicity. Mobility, or Volume Through Treatment. The reduction of
toxicity, mobility, or volume of this alternative are as discussed in the corresponding
subsection of Section 4.2.9 (Alternative 7).

Short-Term Effectiveness. The items discussed in the corresponding subsection in
Section 4.2.9 (Alternative 7) are also applicable to this alternative.

Implementability. All of the items discussed in the corresponding subsection in Section
4.2.9 (Alternative 7) are also applicable to this alternative. Increased metals, suspended
solids and turbidity levels in the leachate as components to the groundwater may foul a
photolysis/oxidation system, thus requiring pretreatment. These conditions would exist
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in the leachate from the WRL Site. The leachate would be pretreated using a
precipitation and flocculation process for metals, suspended solids, and turbidity.

Cost. Table 4-1 presents a summary of the capital, present worth O & M, and total
present worth costs for this alternative. Details of the estimated costs are contained in
Appendix F.

4.2.11 Alternative 8: In-Situ Landfill Waste Fixation

Description. This alternative is described in Section 3.3.11.

Overall Protection of Human Health and the Environment. This alternative reduces
risks to human health and the environment by fixating organic and inorganic compounds
within the waste matrix, installing a groundwater extraction and treatment system, and
implementing deed and access restrictions. Fixation of landfill wastes would prevent the
leaching of contaminants from the landfill into groundwater. The new groundwater
extraction and treatment system would reduce contaminant levels in groundwater and
provide a barrier to further contamination migration. Groundwater treatment
alternatives are discussed in previous sections.

In the long term, the remedial action taken for this alternative, in conjunction with deed
and access restrictions, is expected to greatly reduce the risks to human health and the
environment associated with the WRL Site. Institutional controls provide protection
against risks from groundwater ingestion.

Compliance with ARARs. ARARs identified in the corresponding subsection of Section
4.2.7 (Alternative 6) for deed restrictions and groundwater treatment are applicable to
this alternative. There are no ARARs associated with in-situ fixation of the landfill
wastes. This alternative would comply with specified ARARs identified in Table 3-3.
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Long-Term Effectiveness and Permanence. If compounds present in the landfill wastes
can be effectively fixated, landfill leachate and gas generation should be drastically
reduced. A reduction in landfill leachate and gas generation would minimize the
continuing source of groundwater contamination. There are no documented case
studies, to date, of in-situ fixation being performed on municipal landfill wastes. The
long-term effectiveness of fixating non-homogeneous municipal landfill wastes cannot be
determined.

Reduction of Toxicity. Mobility, or Volume Through Treatment.
In-situ fkation of landfill wastes would reduce the mobility of organic and inorganic
compounds. The fixation of metals is a proven technology, but the effectiveness of
immobilizing VOCs and SVOCs by fixation technologies has yet to be adequately
demonstrated through case studies and SITE program demonstrations. To date, fixation
applications have been mostly limited to homogeneous sludges and soils containing
metals and oily sludges containing organic compounds with limited leachability. There
are no documented case studies, to date, of in-situ fixation being performed on municipal
landfill wastes. Refer to previous sections for discussions pertaining to groundwater and
leachate treatment.

Short-Term Effectiveness. The short-term effectiveness of groundwater treatment and
institutional controls are as discussed in the corresponding subsection of Section 4.2.7
(Alternative 6). The in-situ fixation process would involve auguring into the landfill at
numerous locations. The matrix of wastes present in municipal landfills would pose
significant safety risks to workers involved in the in-situ fixation process. A treatment
time frame of five to ten years is estimated to complete in-situ fixation treatment.

Implementability. The volume of waste currently placed at the Site is approximately 4.7
million cubic yards, and is estimated to be approximately 6 million cubic yards at closure
with the final cover elevation at 820 feet MSL. The landfill contains a variety of wastes
in various sizes and forms. Typical household garbage, yard waste,
construction/demolition debris, sewage treatment plant sludge, and various larger items
such as automobiles, have been disposed of at the Site. In-situ fixation has been limited,
to date, to treating homogeneous soils and sludges. The non-homogeneous nature of
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wastes present in the municipal landfill, as well as the potential presence of large objects,
is likely to interfere with the in-situ fixation process. It is uncertain if the auger process
could be effectively implemented to provide a continuous channel for the delivery of
fixating chemicals throughout the entire depth of the landfill. The U.S.EPA (40 CFR
Part 300, and "Streamlining the RI/FS for CERCLA Municipal Landfill Sites", Directive
9355.3-11FS) has recognized that treatment of the entire contents of a municipal landfill
is often impracticable due to the volume and heterogeneity of the waste.

In-situ fixation has yet to be demonstrated on full scale cleanups. To date, its application
at CERCLA sites has been limited to pilot studies involving inorganic metals, petroleum
wastes and PCBs. Fixation is a proven technology for inorganic metals and oily sludges
containing organic compounds with limited leachability. Treatment studies would be
required to determine the effectiveness of fixation on the landfill wastes present at the
WRL Site. Vendor availability for in-situ fixation is limited. Refer to section 4.2.7
(Alternative 6) for discussions pertaining to groundwater treatment and potential VOC
emissions.

Cost. Table 4-1 presents a summary of the capital, present worth O & M, and total
present worth costs for this alternative. Details of the estimated costs are contained in
Appendix F.

4.3 Comparative Analysis
4.3.1 Overall Protection of Human Health and the Environment
Alternative 8 is the only alternative which involves source treatment in order to minimize
the continuing source of groundwater impact. Excluding Alternative 1, all of the
remaining alternatives include source containment in the form of capping the landfill
and modifying the gas and leachate collection systems in order to minimize future impact
to groundwater. Alternative 3 provides a higher level of containment with the use of a
flexible membrane liner. Alternatives 2, 3, 4, 5, 5a, 6, 6a, 7, and 7a prevent further
contamination of groundwater by capping, and extracting and treating leachate.
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Alternative 2 may be less effective because the leachate extraction system will not be
upgraded. Alternatives 4, 5, 5a, 6, 6a, 7, 7a, and 8 prevent migration of contaminated
groundwater by migration. Alternatives 1, 2, and 3 do not include the collection and
treatment of contaminants present in the groundwater.

4.3.2 Compliance with ARARs
The evaluation of the ability of the alternatives to comply with ARARs included a review
of chemical-, action-, and location-specific ARARs. Contaminant concentrations
remaining in the groundwater may not meet corresponding ARARs for Alternatives 1, 2
and 3 since groundwater treatment is not included as part of the remedy. All other
ARARs would be expected to be met by each alternative.

4.3.3 Long-Term Effectiveness and Permanence
If the fixation of landfill wastes is feasible, Alternative 8 affords the highest potential
degree of long-term effectiveness and permanence since it is the only alternative which
includes source treatment. There are no documented case studies, to date, of in-situ
fixation being performed on municipal landfill wastes. The long-term effectiveness of
fixating non-homogeneous municipal landfill wastes cannot be determined.

Alternatives 4, 5, 5a, 6, 6a, 7, and 7a afford the next highest degrees of long-term
effectiveness and permanence because these alternatives use treatment to reduce
hazards posed by contaminants present in the groundwater. Each of these alternatives,
as well as Alternative 3, involve capping of the landfill, construction of improved
leachate and gas collection systems, and institutional controls to prevent exposure.
Alternative 2 includes an improved gas extraction system and capping, and continued
operation of the existing leachate extraction system. The reliability of the landfill cap is
expected to be high if properly constructed and maintained. Improper maintenance of
the landfill cap and leachate collection system could result in a continuous source of
groundwater contamination. Institutional controls provide protection against risk from
groundwater ingestion, but are limited in their effectiveness. Because the source is only
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contained, the inherent hazards of the landfill wastes will remain as a potential risk.
Alternatives 2 and 3 rely upon a cap and natural attenuation to reduce risk of exposure,
which is less reliable in the long-term than treatment.

4.3.4 Reduction of Toxicitv. Mobility, or Volume
Alternative 8 is the only alternative which would potentially immobilize source
compounds present in the landfill wastes. There are no documented case studies, to
date, of in-situ fixation being performed on municipal landfill wastes. The long-term
effectiveness of fixating non-homogeneous municipal landfill wastes cannot be
determined.

Of the alternatives which involve containment and groundwater treatment, Alternatives
5a and 7a, which treat both the groundwater and leachate by activated carbon adsorption
or photolysis/oxidation, respectively, are the only alternatives which would reduce both
toxicity and volume by destroying most of the VOCs and SVOCs present in the
groundwater and leachate. For activated carbon adsorption, destruction of the VOCs
and SVOCs would occur during regeneration of the spent carbon. Carbon adsorption
has a lower removal efficiency than air stripping for one and two carbon chlorinated
solvents, therefore, a minimum two unit treatment system has been proposed to meet
applicable discharge ARARs. Precipitation of inorganics from the groundwater and
leachate results in their transfer to a resulting sludge requiring off-site land disposal.
The mobility of the inorganics could be further reduced if a fixation process is performed
on the resulting metal sludge prior to land disposal.

Alternatives 4, 5, 6, and 7, involving treatment of leachate by the POTW, would destroy a
portion of the VOCs and SVOCs present in the leachate. Alternative 4 also involves the
discharge of groundwater to the POTW. Depending on the activated sludge treatment
design, POTW degradation efficiencies for the VOCs and SVOCs can vary. VOCs,
chlorinated solvents in particular, may be removed by volatilization to the atmosphere as
opposed to biological degradation. The toxicity of VOCs emitted to the atmosphere
would be reduced by natural dispersion mechanisms. Inorganics present in the leachate
would be transferred to the wastewater treatment plant's sludge, resulting in a volume
reduction only.



Feasibility Study Report
Winncbago Reclamation Landfill

March 1991
Page 4-35

Due to its limited history, there is insufficient data concerning removal efficiencies by
photolysis/oxidation treatment (i.e., Alternatives 7 and 7a) for the compounds detected
in the groundwater and leachate. The composition and toxicity of degradation products
generated by the photolysis/oxidation process has not been adequately evaluated to date.
Additional groundwater polishing (e.g., activated carbon adsorption) may be required if
applicable discharge ARARs cannot be met by the photolysis/oxidation process.

Alternatives 6 and 6a, involving air stripping, transfer organics to the atmosphere,
resulting in a volume reduction only. The toxicity of the VOCs emitted to the
atmosphere would be reduced by natural dispersion mechanisms. Phthalates are not
amenable to air stripping. Removal efficiencies tend to decrease with increasing influent
concentrations, and are lower for SVOCs than VOCs. Alternative 6 would realize some
reduction in toxicity, since the leachate would be treated by the POTW. Refer to the
above discussion for Alternatives 4, 5 and 7 pertaining to the off-site treatment of
leachate at the POTW.

Limited toxicity reduction would be realized by Alternative 6a as a result of the activated
carbon adsorption polishing step. Alternative 6a, however, would achieve an equivalent
reduction in toxicity as Alternative 5a if applicable air emission ARARs require the use
of vapor phase carbon adsorption and subsequent off-site regeneration of spent carbon.

Alternatives 2 and 3 do not reduce the mobility or volume of contaminants in the
groundwater. Toxicity would be reduced strictly by natural attenuation mechanisms.

Capping in conjunction with leachate, gas and groundwater extraction reduce mobility
for Alternatives 4, 5, 5a, 6, 6a, 7, and 7a. On-Site use of the landfill gas as fuel in the
sludge drying plant or flaring reduces the toxicity of the landfill gas for each of the
alternatives. Each alternative will leave untreated landfill wastes and attenuated metals
in place. Attenuated metals are not mobile. Metals can become mobile if conditions in
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the soil environment were to change (e.g., oxidation/reduction potential). Significant
changes in subsurface soil conditions would not be expected to occur. Metal
concentrations detected in the groundwater generally do not exceed corresponding
SDWAMCLs.

4.3.5 Short-Term Effectiveness
Alternative 4 is anticipated to have the greatest short-term effectiveness since it can be
implemented the quickest and poses the smallest potential risk to the surrounding
community and workers. Excluding Alternatives 2 and 3, each alternative is expected to
meet the remediation objectives within a 30-year time period. The time period for
Alternatives 2 and 3 to meet the remediation objectives through natural attenuation
mechanisms cannot be determined based on existing data. Alternatives 4 through 7a
each involve constructing a cap and installing a groundwater extraction system.
Alternative 4 would be the quickest to implement, since an on-Site treatment system
would not have to be constructed. Alternatives 5a, 6a, 7 and 7a would require the
longest time frame to implement, since bench scale testing and pilot studies would be
required.

Alternative 8 would pose significant safety risks to workers involved in the in-situ fixation
process, since direct augering into the landfill at numerous locations would occur.
Alternatives 6, 6a, and 8 pose higher potential risk to the surrounding community, than
Alternative 5, 5a, 7, and 7a, since untreated VOCs could be emitted to the atmosphere.
Increases in influent concentrations would increase the VOC emissions to the
atmosphere. Worker exposure due to material and waste handling activities would be
greatest for Alternatives 5a, 6a, and 7a. Material and waste handling requirements for
Alternatives 5, 6, and 7 are not as extensive. Worker exposures can be minimized
through the use of personal protective equipment.

4.3.6 Implementabilitv
Alternatives 2 and 3 would be the simplest to construct and operate. The other
alternatives also involve the construction of a groundwater extraction system in
conjunction with capping, gas and leachate collection systems. Gas and leachate
extraction systems and capping are standard, proven technologies for landfills. Vendor
services and materials are readily available from local sources. Alternatives 2 and 3 do
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not involve the construction and operation of a groundwater extraction or treatment
system. There are no wastewater discharge or air emission permit requirements.
Alternatives 5 through 7a would require a full-time certified wastewater operator to be
on-Site or available.

Alternatives 5a, 6a, and 7a are expected to be the next simplest to construct and operate,
because they do not involve discharging leachate to the POTW for treatment. The WRL
Site currently has approval for acceptance of its leachate by the POTW. However,
NPDES and pretreatment regulations expected to be promulgated by the U.S. EPA in
the future could place more restrictions on the effluent that can be accepted by the
POTW. The U.S. EPA has currently promulgated pretreatment regulations for the
discharge of materials to POTWs that would otherwise qualify as hazardous wastes.
Future U.S. EPA pretreatment regulations could include effluent standards for
hazardous waste disposal sites (including leachate from landfills).

Alternatives 4, 5, 6, and 7 each involve the discharge of leachate to the POTW for
treatment. Refer to the above discussion pertaining to potential future problems in
obtaining approval to discharge the leachate to the POTW. If the POTW can continue
to receive the WRL Site's leachate, these four alternatives would be easier to implement
than Alternatives 5a, 6a, and 7a. Alternative 4 would be the easiest to implement of this
group, since it does not involve the construction or operation of an on-Site treatment
system.

Alternatives 5, 6, and 7 would be less complicated to operate than Alternatives 5a, 6a,
and 7a, since they do not include precipitation processes. Alternatives 5, 5a, 6, 6a, 7, and
7a require an NPDES permit for the discharge to Killbuck Creek, which should be
obtainable. A pilot study would be required for Alternatives 6, 6a, 7, and 7a. Carbon
adsorption and air stripping are proven technologies and vendor services are readily
available, photolysis/oxidation is a relatively new technology, and has not been proven
over a long-term history. There are a limited number of photolysis/oxidation vendors,
but this should not pose a problem.
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Alternatives 6 and 6a have implementation requirements similar to the other
alternatives, except that air emission ARARs would also have to be met. Meeting the air
emission ARARs should not pose a problem. The most frequently encountered problem
with air stripping towers is scaling, which is caused by the buildup of insoluble metals and
suspended solids. The low levels of metals in groundwater, and metal removal system
for leachate for Alternative 6a should minimize the scaling problem from metals.
Periodic acid flushing of the air stripping tower may be required to remove scaling.

The non-homogeneous nature of wastes present in the municipal landfill, as well as the
potential presence of large objects, is likely to interfere with the in-situ fixation process
and make Alternative 8 the most difficult to successfully implement. It is uncertain if the
auger process could be effectively implemented to provide a continuous channel for the
delivery of fixating chemicals throughout the entire depth of the landfill. The NCP and
various U.S. EPA documents have recognized that the treatment of the entire contents
of a municipal landfill is often impractical due to the volume and heterogeneity of the
waste.

4.3.7 Cost
Table 4-1 presents a summary of the capital, present worth O & M, and total present
worth costs for the alternatives. Details of the estimated costs are contained in Appendix
F.

V13160.84-2CWB/njt/JAH/DAH/WB



Table 4-1

Present Worth Comparison
Remedial Action Alternatives Which Pass Screening1

Alternative
Number

Alternative 1

Alternative 2

Alternative 3

Alternative 4

Alternative 5

Alternative 5a

Alternative 6

Alternative 6a

Alternative 7

Alternative 7a

Alternative 8

Capital Cost

$0

$5,170,000

$10,850,000

$5,850,000

$6,240,000

$6,620,000

$5,960,000

$6,400,000

$6,360,000

$6,940,000

$985,390,000

Present
Worth O&M

$0

$2,290,000

$2,260,000

$4,510,000

$4,770,000

$6,750,000

$3,810,000

$4,550,000

$5,030,000

$7,120,000

$3,140,000

Total
Present Worth2

$0

$7,500,000

$13,100,000

$10,400,000

$11,000,000

$13,400,000

$9,800,000

$11,000,000

$11,400,000

$14,100,000

$988,500,000

Notes:

1 Detailed cost estimates for remedial actions are contained in Appendix F.

2.Total Present Worth = Capital Cost + Present Worth O&M.

V160.84-FS/Tables/CWB/LAM



Feasibility Study Report
Winnebago Reclamation Landfill

March 1991
Page 5-1

SECTION 5.0
REFERENCES

40 CFR, March 8,1990, Part II U.S. EPA, National Oil and Hazardous Substances Pollution
Contingency Plan; Final Rule.

Bagchi, Amalendu, 1990, Design, Construction, and Monitoring of Sanitary Landfill, John
Wiley & Sons.

Balding, G., Personal communication, U.S.G.S., Water Resources Division, Urbana, Illinois.

Berg, R. C, Kempton, J. P., and A. N. Stecyk, 1984, Geology for Planning in Boone and
Winnebago Counties, Illinois State Geological Survey Circular 531, 69 p.

Conner, J. R., 1990, Chemical Fixation and Solidification of Hazardous Wastes, 692 p.

Das, Braja M., 1985, Principles of Geotechnical Engineering.

Dragun, J., 1988, The Soil Chemistry of Hazardous Materials, Hazardous Materials Control
Research Institute, 458 p.

Eckenfelder, W.W., 1989, Industrial Water Pollution Control, Second Edition, 400 p.

Ecology and Environment, 1983, Extent of Source of Groundwater Contamination - Acme
Solvents, Pagel Pit Area near Morrisville, Illinois, March.

Emcon Associates, 1981, Methane Generation and Recovery from Landfills, June.

Encap, Inc., 1990, Routine Wetland Delineation, Winnebago Reclamation Landfill,
December 13.

Glaze, W.H., and J.W. Kang, 1988. Advanced Oxidation Processes for Treating
Groundwater Contaminated with TCE and PCE: Laboratory Studies, Journal of the
American Water Works Association, 5:57.

Haarhoff, Johannes, and Schoeller, Dave, 1988, AIRSTRIP Documentation, Theory and
Design of Countercurrent Packed Aeration Towers, Computer Model, Release 1.1.

Hager, D.G. and Loven, C.G., 1988, On-Site Chemical Oxidation of Organic Contaminants
in Groundwater Using UV Catalyzed Hydrogen Peroxide, presented at AWWA
Annual Conference and Exposition, Orlando, Florida, June 19-23.

Hager, D.G., Loven, C.G., and C.L. Giggy, 1987, Chemical Oxidation Destruction of
Organic Contaminants in Groundwater, presented at HMCRI National Conference
and Exhibition, Washington, D.C., November 16-18.



Feasibility Study Report
Winnebago Reclamation Landfill

March 1991
Page 5-2

Herzog, B.L., Henzel, B.R., Mehnert, E., Miller, J.R. and T.H. Johnson, 1988, Evaluation of
Groundwater Monitoring Programs at Hazardous Waste Disposal Facilities in Illinois,
I.S.G.S, Environmental Geology Notes 129, 86 pp.

Hickok, Eugene, A. and Associates, 1985, Review of RI/FS Work on the Acme Solvents Site
for Acme Technical Committee, June.

Hopper, David R., 1989, Cleaning Up Contaminated Waste Sites, Chemical Engineering,
August.

Illinois State Water Survey, 1990, Personal Communication, G. Michael Bender, P.E., to
Andy Rathsack, Andrews Environmental Engineering, June 8.

Jordan, E.C., 1986, Data Analysis and Summary Report for Deep Groundwater Assessment
Acme Solvents Superfund Site, May.

Jordan, E. C, 1984, Acme Solvent Superfund Site, Winnebago County, Illinois, Technical
Report, September.

Patterson, J.W., 1985, Industrial Wastewater Treatment Technology, Second Edition, 467 p.

Peavy, Rowe, Tchobanoglous, 1985, Environmental Engineering, McGraw Hill.

R.S. Means Company, Inc., 1990, Building Construcion Cost Data.

R.S. Means Company, Inc., 1990, Means Electrical Cost Data.

R.S. Means Company, Inc., 1990, Means Mechanical Cost Data.

R.S. Means Company, Inc., 1988, Means Site Work Cost Data.

Rich, G., and Cherry, K., 1987, Hazardous Waste Treatment Technologies.

Strack, O., 1989, Groundwater Mechanics, Prentice Hall.

United States Department of Agriculture, 1980, Soil Conservation Service, in cooperation
with the Illinois Agricultural Experiment Station, Soil Survey of Winnebago and
Boone Counties, Illinois, 279 pp.

U.S. EPA, 1990, International Waste Technologies/Geo-Con In Situ
Stabilization/Solidification, EPA/540/A5-89/004, August.

U.S. EPA, 1990, Streamlining the RI/FS for CERCLIA Municipal Landifll Sites, Quick
Reference Fact Sheet, Directive Number 9355.3-11FS, September.

U.S. EPA, 1989, Risk Assessment Guidance for Superfund-Environmental Evaluation
Manual, Interim Final, EPA/540/1-B9/001A, OSWER Directive Q285.7-01, March.

U.S. EPA, 1989, Corrective Action: Technologies and Applications (Seminar Publication),
EPA/625/4-89/020, September.



Feasibility Study Report
Winnebago Reclamation Landfill

March 1991
Page 5-3

U.S. EPA, 1989, Ultrox International, U.S. EPA SITE Program Demonstration Technology
Profile, November.

U.S. EPA, 1988, CERCLA Compliance With Other Laws Manual, EPA 540G-89-006,
August.

U.S. EPA, 1988, Guidance for Conducting Remedial Investigations and Feasibility Studies
Under CERCLA-Interim Final, EPA/540/G-89/004, OSWER Directive 9355,3-01,
October.

U.S. EPA, 1987, A Compendium of Technologies Used in the Treatment of Hazardous
Wastes, EPA/625/8-87/014, September.

U.S. EPA, 1986, Mobile Treatment Technologies for Superfund Sites, September.

U.S. EPA, 1985, Handbook, Remedial Action at Waste Disposal Sites (Revised),
EPA/625/6-85/006, October.

U.S. EPA, 1980, Carbon Adsorption Isotherms for Toxic Organics, April,

U.S. EPA, Wastewater Engineering Research Laboratory (WERL) Treatability Database-
•Revision 2,0.

Warzyn Inc., 1991, Remedial Investigation Report, Winnebago Reclamation Landfill,
March.

Warzyn Engineering Inc., 1981, Pagel Pit Landfill, Stunted Vegetation and Landfill Gas
Investigation.

Warzyn Engineering Inc., 1980, Methane Study, Winnebago Reclamation Service, Inc.

Willman H. B., and D. R. Kolata, 1978, The Platteville and Galena Groups in Northern
Illinois, Illinois State Geological Survey Circular 502, 75p.

Winnebago Reclamation Service, Inc. 1984, Comments submitted to the United States
Environmental Protection Agency on Its Proposed History of Pagel's Pit on the
Superfund National Priorities List.

V13160.84 5-rtfs



APPENDIX A

WRL SITE - LEGAL DESCRIPTIONS



APPENDIX A
WRL SITE - LEGAL DESCRIPTIONS

CURRENT LEGAL DESCRIPTION

Part of the East Half (1/2) of Section Thirty-Six (36), Township Forty-Three (43) North,
Range One (1) East of the Third (3rd) Principal Meridian and part of the West Half
(1/2) of Section Thirty-One (31), Township Forty-Three (43) North, Range Two (2) East
of the Third (3rd) Principal Meridian bounded and described as follows to wit:
Beginning at the Southwest corner of the Southeast Quarter (1/4) of Section 36,
Township 43 North, Range One (1) East of the Third (3rd) Principal Meridian; thence
North 01 00' 37" West, along the West line of said Southeast Quarter (1/4), a distance of
2646.66 feet to the Northwest corner corner of said Southeast Quarter (1/4); thence
North 88 40' 22" East, along the North line of said Southeast Quarter (1/4), a distance of
1321.49 feet to the Southwest Corner of the East Half (1/2) of the Northeast Quarter
(1/4) of Section 36, Township 43 North, Range One (1) East of the Third (3rd) Principal
Meridian; thence North 00 58' 29" West, along the West line of the East Half (1/2) of
said Northeast Quarter (1/4), a distance of 1532.38 feet to a point which is 1100.00 feet
perpendicularly distant South from the North line of said Northeast Quarter (1/4);
thence North 88 12' 42" East, parallel with the North line of said Northeast Quarter
(1/4), a distance of 1322.55 feet to the East line of said Northeast Quarter (1/4); thence
South 00 56' 21" East, along the East line of said Northeast Quarter (1/4), 701.26 feet to
the Southwesterly right-of-way line for County Highway 11A (commonly known as
Lindenwood Road); thence South 49 03' 37" East, along said right-of-way line, 356.72
feet; thence South 52 18' 16" East, along said right-of-way line, 23.01 feet; thence North
00 31' 44" East, 62.94 feet to the center line of County Highway 11A (Lindenwood
Road); thence Southeasterly along a circular curve to the left, having a center which lies
716.14 feet to the Northeast, an arc distance of 15.02 feet (the chord across the
previously described circular curve course bears south 51 42' 16" East, 15.02 feet); thence
South 52 18' 16" East, along said center line, 259.97 feet; thence south 37 41' 44" West,
50.00 feet to the southwesterly right-of-way line for County Highway 11A (Lindenwood
Road); thence South 52 18' 16" East, along said right-of-way line, 123.30 feet; thence



South 38 05' 50" East, along said right-of-way line 444.23 feet to the South line of the
Northwest Quarter (1/4), of Section 31, Township 43 North, Range Two (2) East of the
Third (3rd) Principal Meridian; thence North 88 21' 11" East, along said line, 53.79 feet
to the center line of County Highway 11A (Lindenwood Road); thence southeasterly,
along a circular curve to the right having a center which lies 955.00 feet to the southwest,
an arc distance of 362.48 feet (the chord across the previously described circular curve
course bears South 11 47' 41" East, (360.31 feet); thence South 00 55' 16" East, along
said center line, 1472.95 feet to the Northwesterly line of a Commonwealth Edison right-
of-way; thence South 63 48' 23" West, along said right-of-way line, 652.00 feet; thence
South 88 21' 59" West, 364.83 feet to the East line of Section 36, Township 43 North,
Range One (1) East of the Third (3rd) Principal Meridian; thence South 88 21' 59" West,
341.76 feet; thence South 00 56' 21" East, 155.11 feet to the center line of the Kilbuck
Creek; thence Northwesterly, along the center line of said creek, 301.00 feet (the chord
across the previously described irregular creek course bears North 68 40' 19" West,
278.12 feet); thence South 68 39' 36" West, 363.84 feet to the center line of the Kilbuck
Creek; thence Northwesterly, along the center line of said creek, 530.00 feet to the West,
line of the Southeast Quarter (1/4) of the Southeast Quarter (1/4) of Section 36,
Township 43 North, Range One (1) East of the Third (3rd) Principal Meridian (the
chord across the previously described irregular creek course bears North 49 15' 28" West,
508.97 feet); thence South 00 58' 29" East, along said line, 716.05 feet to the South line of
Section 36, Township 40 North, Range One (1) East of the Third (3rd) Principal
Meridian; thence South 88 43' 13" West, along said line, 1319.84 feet to the point of
beginning. Subject to the rights of the public and the State of Illinois in and to those
portions thereof taken, used, dedicated, or reserved for public road purposes. Situated in
the County of Winnebago and the State of Illinois and containing 244.901 acres.



OWNERSHIP WHEN THE WRL SITE OPENED

Parcel 1
Beginning at the Southeast corner of the Northeast Quarter of the Southeast Quarter of
Section 36, Township 43 North, Range 1 East of the Third Principal Meridian, thence
North along the East line of said Section, 1611.2 feet to a point; thence West 1322.8 feet
to the West line of the East Half of the East Half of said Section; thence South along
said West line 1611.16 feet to the Southwest corner of said Northeast Quarter of the
Southeast Quarter of said Section, thence East along the South line thereof to the place
of beginning; ALSO, a right of way 24 feet in width East and West, commencing at the
Northeast corner of above described premises, and extending North over other land
owned by Grantors, along the East line of said Section 36 to Lindenwood Road, the East
line of said right-of-way being identical, with the East line of said Section, said right-of-
way shall be maintained at the expense of Grantee. Situated in the County of
Winnebago and State of Illinois.

Parcel 2
The Northerly seven (7) acres of that part of the Southwest Quarter (1/4) of Section
Thirty-One (31), in Township Forty-Three (43) North, Range Two (2) East of the Third
(3rd) Principal Meridian lying West of the Rockford and Ottawa State Road now known
as Lindenwood Road and South of a line running East of right angles from the West line
of said Quarter (1/4) Section through a point four hundred eighty-three (483) feet South
of the Northwest corner of said Quarter (1/4) Section; excepting therefrom that part
thereof dedicated for highway purposes by instrument dated March 14, 1941, and
recorded in Book 437 of Deed Records on page 67 in the Recorder's Office of
Winnebago County, Illinois; ALSO, part of the Southwest Quarter (1/4) of Section 31,
Township 43 North, Range 2, East of the 3rd Principal Meridian, bounded and described
as follows, to-wit: Beginning at the point of intersection of the North line of Southeast
Quarter (1/4) of the Southeast Quarter (1/4) of Section 36, Township 43 North, Range 1
East of the 3rd Principal Meridian with the West line of said Section 31; thence East,
along the North line of the Southeast Quarter (1/4) of the Southeast Quarter (1/4) of
said Section 36, extended East, to the intersection of said line with the centerline for a



public highway designated Lindenwood Road (County Highway No. 11A); thence
Northerly along the centerline for said Lindenwood Road, four hundred ninety and forty-
five hundredths (490.45) feet, more or less, to a point in a line drawn at right angles to
the West line of said Section 31, from a point in said West line which is eight hundred
eight and four hundredths (808.04) feet South of the Half Section line; thence Westerly,
at right angles to the West line of said Section 31, nine hundred thirty-six and forty-seven
hundredths (936.47) feet, more or less to said West line of Section 31; thence South,
along said West line of Section 31, five hundred sixteen and eighty-four hundredths
(516.84) feet, more or less, to the point of beginning, situated in the County of
Winnebago and State of Illinois.

Parcel 3
All that part of the Southwest Quarter of Section 31, in Township 43 North, Range 2
East of the 3rd Principal Meridian lying West of the Rockford and Ottawa State Road
(Lindenwood Road) and North of a line running East at right angles from the West line
of said Quarter Section through a point four hundred eighty-three (483) feet South of the
Northwest corner of said Quarter Section, subject to right of the Illinois Northern
Utilities Company under the Agreement filed in Book 314 of Mortgages on page 160 in
the Office of the Recorder of Winnebago County, Illinois, permitting the construction of
electric lines and necessary poles and equipment, situated in the County of Winnebago
and State of Illinois.

Parcel 4
Part of the Northwest Quarter (1/4) of Section Thirty-one (31), Township Forty-three
(43) North, Range Two (2) East of the Third (3rd) Principal Meridian, bounded and
described as follows, to-wit: Beginning at the Southwest corner of said Quarter Section;
thence North 0° 48' 05" East, along the West line of said Quarter Section a distance of
341.51 feet thence East, parallel with the South line of said Quarter Section, a distance
of 276.80 feet to the Southwest corner of the premises conveyed by George Winquist to
Robert Hackbert by Warranty Deed dated October 28, 1950, and recorded in Book 731
of Records on page 359 in the Recorder's Office of Winnebago County, Illinois; thence
South 86° 51' 16" East, along the South line of the premises so conveyed by Winquist to



Hackbert as aforesaid, 110.96 feet to the Southeast corner thereof; thence East, parallel
with the South line of said Quarter Section, a distance of 192.97 feet to the Southwesterly
Right of Way line of State Aid Route 11A as the same was dedicated by instrument
dated March 14,1941 and recorded in Book 437 of Deeds on page 64 in said Recorder's
Office; thence South 36° 13' 34" East, along said Southwesterly Right of Way line of
State Aid Route No. 11 A, a distance of 420.55 feet to the South line of said Quarter
Section; thence West, along the South line of said Quarter Section, a distance of 834.02
feet to the point of beginning, situated in the County of Winnebago and State of Illinois.

Parcel 5
Part of the Northwest Quarter of Section 31, Township 43 North, Range 2 East of the
3rd Principal Meridian, bounded and described as follows, to-wit: Beginning at a point
in the West line of said Quarter Section, said point bears North 0° 48' 05" East 341.51
feet from the Southwest corner of said Quarter Section; thence East, parallel with the
South line of said Quarter Section, a distance of 276.80 feet to the Southwest corner of
the premises conveyed by George Winquist to Robert Hackbert by Warranty Deed dated
October 28, 1950 and recorded in Book 731 of Records on page 359 in the Recorder's
Office of Winnebago County, Illinois thence North 2° 19' 21" East, along the West line
of said premises so conveyed by Winquist to Hackbert as aforesaid, 248.46 feet to the
Southwesterly Right of Way line of State Aid Route No. 11A as the same was dedicated
by instrument dated March 14, 1941 and recorded in Book 437 of Deeds on page 64 in
said Recorder's Office; thence North 50° 31' 16" West, along said Southwesterly Right of
Way line of State Aid Route No. 11A, a distance of 23.01 feet; thence North 47° 15' 33"
West, along the Southwesterly Right of Way line of State Aid Route 11A as the same
was dedicated by instrument dated March 14, 1941 and recorded in Book 437 of Deeds
on page 63 in said Recorder's Office, a distance of 356.81 feet to the West line of said
Quarter Section; thence South 0° 48' 03" West, along the West line of said Quarter
Section, a distance of 505.10 feet to the point of beginning, situated in the County of
Winnebago and State of Illinois.



Parcel 6
Part of the Northwest Quarter (1/4) of Section 31, Township 43 North, Range 2 East of
the 3rd Principal Meridian, bounded and described as follows, to-wit: Beginning at the
Southeast corner of the premises conveyed by George Winquist to Robert Hackbert by
Warranty Deed dated October 28, 1950 and recorded in Book 731 of Records on page
359 in the Recorder's Office of Winnebago County, Illinois; thence East, parallel with
the South line of said 1/4 Section, a distance of 192.97 feet to the Southwest Right of
Way line of State Aid Route No. 11 A, as the same was dedicated by instrument dated
March 14, 1941 and recorded in Book 437 of Deeds on page 64 in said Recorder's
Office; thence North 36° 13' 34" West, along said Southwest Right of Way line of State
Aid Route No. 11A, a distance of 26.36 feet, thence North 50° 31' 16" West, along said
Right of Way line, 123.40 feet to its intersection with the Southeast line of said premises
so conveyed by Winquist to Hackbert as aforesaid thence South 33° 28' 44" West, along
said Southeast line of said premises so conveyed by Winquist to Hackbert, 129.20 feet to
the point of beginning. ALSO, part of the West Half of the Northwest Quarter of
Section 31, Township 43 North, Range 2 East of the Third Principal Meridian, bounded
and described as follows, to-wit: Beginning at a point in the center line of State Aid
Route 11 A, 3301.9 feet North of the South line of said Section, said point of beginning
being Station 135+11, as shown on Plat attached to the instrument dated March 11,1941
and recorded in Book 437 of Deeds on page 63 in the Recorder's Office of Winnebago
County, Illinois; thence Southeasterly along the center line of said highway, 375 feet;
thence southwesterly at right angles to said center line a distance of 179.2 feet; thence
Westerly at an angle of 128° 20' with the preceding course a distance of 110.96 feet;
thence Northerly at an angle of 88° 50' with the preceding course, 311.2 feet to the place
of beginning, situated in the County of Winnebago and State of Illinois.
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TABLE 1
SANITARY DISTRICT OF ROCKFORD

GENERAL DATA
1989

MONTH

JAN

FEB

MAR

APR

MAY

JUN

JUL

d̂G

SEP

OCT

NOV

DEC

Tot/Yr

AVG.

Precip
Inches
Per Ho
=====a

0.79

0.63

2.41

0.99

2.93

2.46

7.61

7.23

1.86

0.86

0.94

0.51

29.22

2.44

Grit
PPD

(2)

(2)

(2)

<2>

(2)

28285

36768

20153

21887

32590

14830

*

<4>
4,699,770

12,876

Screening
Lbs/Day

(3)

(3)

<3>

<3>

(3)

(3)

27175

42730

31410

31917

37856

37885

<4>
6,356,262

17,414

Grease
PPD

1169.0

166.3

*

5225.6

659.6

754.0

102.6

1570.0

5690.0

5145.0

5460.0

5020.0

(4)
941,764

2,580

Temp. Degrees f

Influent

55

54

53

55

63

66

68

71

68

66

63

57

...

62

Effluent

52

50

52

54

59

65

67

71

70

64

60

55

--,

60

Plant Flows, HGO

Influent

24.0

25.0

26.0

24.8

24.5

24.6

'25.5

26.8

24.8

23.0

22.5

22.5

(4)
8,942.5

24.5

Return
Sludge

14.3

15.0

15.8

15.1

15.3

14.9

15.2

16.3

16.2

15.5

15.4

14.5

(4)
5,581.5

15.3

Waste (1)
Sludge

0.62

0.71

0.79

1.12

1.43

1.23

1.46

1.28

0.98

1.30

1.00

1.01

(4)
393.29

1.08

P.E.
at 0.17
Lb BOO/CD

287,615

294,028

316,349

305,345

312,737

272,223

257,545

257,692

260,467

245,806

252,872

273,756

...

278,036

Plant Influent

BOO
PPD

48,894

49,984

53,779

51,908

53,165

46,277

43,782

43,807

44,279

41,800

42,988

46,538

...

47,267

TSS**
TPD

33.0

26.6

28.3

32.2

35.9

30.5

29.5

28.7

23.9

21.2

23.3

27.8

(4)
10,369.04

28.4

(1) Wasting RAS
(2) Data not accurate. Changed measuring technique on June 1,
(3) Data not accurate. Changed measuring technique on July 1,
f4) Based on 365 days per year
* No Data

--* TSS = Total Suspended Solids

1989.
1989.

bal
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TABLE 2
SANITARY DISTRICT OF ROCKFORD
SUSPENDED SOLIDS AND BOO DATA

1989

MONTH

JAM

FEB

KAR

APR

MAY

JUN

JUL

AUG

SEP

OCT

NOV

DEC

TOTAL
AVERAGE

ouapci HJCU ouiivja

mg/L

[Primary Final
Influent [Effluent [Effluent

330

255

257

311

351

297

277

256

231

221

249

295

278

67

86

101

102

49

42

65

77

54

64

47

74

69

12

8

13

11

8

8

16

14

13

19

18

7

12

BOO, mg/L

(Primary Final
Influent [Effluent (Effluent)

244

239

244

250

259

225

205

195

213

217

228

247
........

231

— ------
154

167

177

182

159

154

129

130

130

166

139

136

152

16

10

| Percent Removal | |
__..___............»-_----------------- i i
Suspended Solids

1 1
|Primary|A.S. [Total
3====== | ===== | XSSBS

79.7 J16.6 J96.3
1 1

65.9 |30.8 [96.8

1 1
24 || 60.7 J34.2 |94.9

II I I
17 || 67.1 |29.3 |96.4

II I I
12 || 85.7 |11.9 |97.7

II I I
20 || 85.8 (11.5 (94.3

II I I
26 || 76.2 (78.0 (94.2

II I I
17

20
I

32

69.7 |24.8 |94.5

1 1
76.5 [17.7 |94.3

I I I
70.9 [20.4 |91.4

II I I
17 || 81.0 |11.6 |92.7

II I I
13 [| 74.7 |22.9 |97.6

M ....... |. ..-_!_.--.I I
___ II -- i -- i1
19

1 I I
74.5 |25.8 |95.1

I I
BOD | | C- BOO*

-_.__. ,r - - ! ! _ _ _ _ _I I
I I II .•

1 II "S/L
Primary[A.S. |Total | JFinal

36.8 [56.5 [93.4 j| 6
,

29.9
1 N

65.8 [95.6 || 4

1 1!
27.3 [62.8 |90.1 [| 7

27.2
1 II

66.0 |93.2 || 7
1 II

38.6 [56.7 |95.3 || 6
1 II

31.6 J59.4 |91.1 || 7

1 II
37.0 |50.3 (87.3 || 14

1 II
33.4 [57.8 |91.3 || 9

1 II
36.8 [51.8 |90.6 || 7

,

23.5

39.2

1 II
61.7 |85.2 || 9

1 II
53.3 [92.5 || 8

1 II
44.3 [49.8 |94.7 || 4
....... - i ii -
...

34.0

I I I

57.7 |91.7 || 7

Prim = Primary Treatment
A.S. = Activated Sludge Secondary Treatment
Total = Combination of Prim and A.S.

* Carbonaceous BOO as determined by adding 2-Chloro-6 (Trichloromethyl) Pyridine (Hach Formula 2533)
to BOO bottle to inhibit nitrifying organisms. Standard Methods, 16th Edition, Page 527.

bal 1/26/90



ARTICLE I

The effective date of this amended Ordinance shall be April 23,
1990.

ARTICLE II

Pursuant to the requirements of Title III of the Clean Water Act
(33 USC, Sec. 1251, et seq.l and regulations promulgated thereunder,
and the Illinois Environmental Protection Act as amended (Ch. 111%,
111. Rev. stat., Sec. 1001, et sea. 1. the articles of the following
ordinance are hereby enacted by the Board of Trustees of the Sanitary
District of Rockford.



TABLE 3
SANITARY DISTRICT OF ROCKFORD

LABORATORY DATA - INFLUENT AND FINAL EFFLUENT
1989

| Influent
1 ....

|COD

Effluent | Amnonia-N ]Nitrate-N| pH
_ _ _ - - - - - - - ( _ _ _ - . - - - - - - - _ . _ _ _ _ - - - - - - - . \........

1
|cco

I
I mg/L %

l
mg/L | mg/L

MONTH jmg/L|BOO/COO|mg/L|BOO/CODJlnf. ]Eff. jRemoval | Inf . JEf f . j Inf . JEff .

1
JAN |653

1
FEB |591

I
MAR ]607

I
APR | 668

I
MAY | 744

I
JUN | 620

I
JUL | 566

I
AUG | 593

I
SEP | 537

I
OCT | 504

1

NOV j 5 23

DEC |572

I
I

TOT/YEAR| ——
AVERAGE | 598

0.38

0.41

0.41

0.39

0.36

0.37

0.38

0.34

0.42

0.44

0.44

0.44

0.40

73

62

72

61

61

64

77

75

62

67

60

54

...

66

1 1
0.20 |16.5 |14.9

I I
0.17 [16.7 |14.2

I I
0.34 ] 1.9 )12.9

I I
0.28 |16.7 |14.7

I I
0.20 |16.5 [14.2

1 I
0.31 |15.4 J11.5

I I
0.33 |15.0 |11.8

I I
0.22 |14.6 |12.3

1 1
0.32 |15.1 (12.4

| |
0.49 J17.7 J15.5

1 1
0.32 J18.6 115.7

1 1
0.24 |17.9 |12.5

-----I —— "I" ——
1 1

0.29 |15.2 ]13.6

~

8.73 0.2

I

1
0.1 |7.5

I

8.0

14.57 ]0.1 |0.1 |7.5 |8.0

I I
13.67 |0.1 ]0.1 |7.5 ]7.9

I
12.99 [0.1 |0.1 |7.6 |8.0

I
14.67 |0.1 |0.1 |7.5 [8.0

I
24.59 ]0.1 |0.2 |7.4 |8.0

I
21.13 |0.1 |0.1 ]7.4

1 ,

8.0

16.47 |0.1 [0.1 |7.5 [8.2

I I I
17.48 |0.3 JO. 5 |7.5 |8.0

I
24.66 |0.1 J0.1 17.5

I

8.0

15.49 |0.2 |0.1 |7.5 |8.1
lI

30.81 |0.2 |0.1 |7.5 |8.0

— -I — -
1 1

——
17.94 |0.1 |0.1 |7.5 |8.0

F i n a l E f f l u e n t

Turbidity |D. 0. | Chlorine] Chlorine]
NTU

=========

7.0

mg/L | mg/L

6.3

7.5 |6.6

13.2 [5.8

I
11.6 ]5.8

5.3 |7.1

8.7 (6.8

11.6 ]6.5

10.2 |6.4
|

6.6 J6.4

8.8 |6.5

7.1 [6.9

3.7 17.7

8.4 |6.6

0.43

0.44

0.43

0.42

0.43

0.42

0.41

0.44

0.41

0.42

0.45

0.44

Fecal
PPD |mg/l|Coliform

______.._ i ____ —————
1
I

673 J3.2

1
636 |3.1

I
657 | 2. 9

!
637 J3.1

I
637 |3.1

1
|

660 J3.1

1
743 |2.9

1
656 [2.8

j
649 J3.1

1
633 |3.3

I
638 {3.4

1
660 |3.4

CD |
— 1239,653 | —

0.43 657 |3.1

11

12

12

38

15

20

16

80

51

93

43

18

...

34

(1) based on 365 days/year
bal 1/26/90



TABLE 4
SANITARY DISTRICT OF ROCKFORD

ACTIVATED SLUDGE DATA
1989

|SettleabLe| | |A.S.

MONTH

JAM

FEB

MAR

APR

MAY

JUN

JUL

AUG

SEP

OCT

NOV

DEC

TOTAL
/YEAR
AVG.

solids IMLSS ] |D.O.
X |mg/L JSVI jmg/L

==========|=====|====
31 |2323 |135

I I

2.5

36 | 2497 | 146 |2.0

I I
30 |2512 | 125 (1.6

19

24

38

17

18

29

20

47

41

29

1
1987 | 95 | 1.9

1
1551 |160 |2.5

I
1511 |248 |1.7

1
1320 | 135 |2.1

I
1072 |161 (1.9

I
1599 |181

I
1410 (142

I

2.7

2.9

1427 |317 |3.3

I
1648 (259 [3.8

1
... |-
1738 [175

BOO Loading |
. _ _ _ _ _ _ , - - -i *«*1

IR.S.
|PPD/1000|HLSS

PPD lCu. Ft. |mg/L

30739

35271

29018

37978

32715

31646

27472

29040

27286

31982

25964

25661

2.4 | 30, 398

39.3 J5611

I
45.1 J6717

I
54.4 | 6654

I
80.9 | 5053

I
52.4 |3518

1
47.3 |3500

1
27.0 |3029

1
40.1 |2627

1
43.7 |4379

1
30.7 |3224

1
53.6 |3078

1
41.1 1 3 248

I

v it
U.A.S.
Dry
TPD

11.9

12.8

12.6

10.1

7.5

7.4

6.8

5.8

8.4

7.1

7.1

7.8

<3)
— | — |3,202.9
46 J4220 j 8.8

A.S. CUiatesj

(2)Free
Swim.

2

2

2

2

2

3

3

3

3

3

3

3

3

<2> F/M
I
JResp Rate

Stalked|Ratio|MCRT| MG/HR/G

3 J0.20 |9.1

2 |0.20 |6.3

3 |0.22 |5.7

3 [0.24 [4.8

3 [0.27 |8.0
I

3 |0.28 |4.8

I
3 [0.36 [3.6

3 [0.36 [4.3

3 [0.22 |5.1

3 |0.34 |4.4

3 [0.24 |6.5

3 |0.22 |7.2

3 |0.26 J5.8

15.6

12.4

14.0

17.7

16.0

18.4

22.5

23.6

16.4

17.2

13.9

13.6

...
16.8

(1) Wasting HISS at 1.22 HGD
(2) A.S. Ciliates Key:

1. Organism active, present in large numbers.
2. Organism active, present in significant numbers.
3. Organism active, present in reduced numbers.
4. Organism active, few observed.
5. Organism not active, present in reduced nunbers or feu.
6. No observed activity, with no organism present.

(3) Based upon 365 days/year

bal 1/26/90



TABLE S
SANITARY DISTRICT OF ROCICFORD

SLUDGE THICKEKING TANK INFLUEMT DATA
1989

MONTH
BKX3EE===EE

JANUARY

FEBRUARY

MARCH

APRIL

MAY

JUNE

JULY

AUGUST

SEPTEMBER

OCTOBER

NOVEMBER

DECEMBER

TOTAL/YEAR

Flow
MGD

4.81

4.96

4.93

4.88

4.99

4.76

4.65

4.18

4.83

5.69

4.98

4.72
.........
1775.63

AVERAGE (2)| 4.86

TSS
mg/L

==3==x===3

1,775

1.910

2,129

2,028

2,127

2,294

2,294

2,581

2.549

2,305

2,945

3,433
—— ----"-

2,364

Dry
TPO

XXEEEEEESS

37.1

40.9

45.2

42.6

45.7

45.1

45.1

46.8

53.5

56.7

61.6

67.0
..........
17,863.7

48.9

Recirculated Sludged)

Total
Gallons
x 1000

..*

_.*

.-*

.-*

._*

...

__*

..*

..*

.-*

..*

_.*

--
0.00

TSS

_.*

__*

..*

..*

..*

..*

..*

._*

._*

..*

_.*

..*
.........

_-*
__*

COD
£3=3====

..*

..*

..*

_.*

..*

.-*

..*

.-*

..*

..*

..*

.-*

..*

._*

(1) Sludge recirculated from storage tanks back to the head end of
the plant for the entire month.

* No Data
(2) Based upon 365 days/year
bal 1/26/90



TABLE 6
SANITARY DISTRICT OF ROCKFORD
SLUDGE THICKENING TANK DATA

1989

Sludge Volume [| Blanket

KONTH

JAM

FEB

MAR

APR

MAY

JUN

JUL

AUG

SEP

OCT

NOV

DEC
.......

TOTAl/Y
AVERAGE

Underflow Sludge

GPD
x 1000

106.01

102.04

92.89

99.57

105.01

99.70

124.38

197.02

198.17

184. 43

209.48

181.06

51,701.0
141.6

X TS
====±±±z:

5.07

5.28

5.90

5.45

4.67

4.54

5.34

4.56

4.21

4.42

3.61

4.62

4.81

X TVS

80.0

79.7

78.3

79.5

79.9

77.4

76.2

73.3

75.2

78.2

76.7

79.5
........

77.8

DRY
TPD

24.2

23.8

26.4

23.3

19.6

17.5

27.6

36.7

35.0

33.1

31.6

34.1

(1)
10,125.7

27.7

Overflow
TSS

mg/L

122

290

206

178

350

396

319

535

199

330

833

197

...
330

Ratio, Days || Depth, Feet
._-_.._.- ----.-. _ .... ii _ __ _ _

1

4.4

3.8

8.1

3.3

4.7

3.8

2.0

0.5

0.8

1.1

1.1

5.6

3.3

2
=======

8.1

3.1

5.7

5.1

5.3

3.5

2.0

0.7

1.0

1.2

1.2

4.3

——

3.4

3

.......

—

1
1

4

1
1
1

,

1

1
1

1
======
6.4

I
I 5.7
I
| 6.6

6.0

6.4

6.4

3.8

1.4

2.5

I 2.7
i
h
II 3.9
I I

2.4 || 6.0
--II--

IIr _

2.4 |
1

4.8

2

6.6

6.1

6.6

6.8

6.9

6.7

3.7

1.5

3.3

2.8

3.9

6.2

...
5.1

3
=======

5.5

6.4

6.3

6.3

7.0

6.6

3.6

6.5

—
6.0

4

5.7

6.0

6.9

6.2

6.6

6.4

3.7

5.9

... x out of Service
--* * NO Data
(l)Based on 365 days per year
bal 1/26/90



TABLE 7
SANITARY DISTRICT OF ROCKFORD

VACUUM FILTRATION - RAW MATERIALS
1989

—

M TH

JAN

F

M*°

Arn

M "

JUN

J

AUfi

S.,

0

NOV

D

FEED SLUDGE *

GPD (1)
X 1000

254.9

282.4

267.1

291.6

292.3

246.0

235.9

271.3

291.9

268.7

270.6

260.0

i
TOTAL | (2)
Y R [66809.1
A™. [ 269.4

1 1
Dry | TS | TVS
TPD [ X j X

49.6 [4.7 [79.4

1 1
56.3 [4.8 [77.6

1 1
60.6 |5.5 [77.9

I t
1

64.6 [5.1 (78.0

I I
56.9 [4.7 [78.6

I I
44.8 |4.4 [76.3

I I
42.8 [4.4 [76.8

I I
42.6 [3.8 [73.0

I I
38.8 [3.3 [73.8

43.6 [3.9 [76.7

I I
39.3 |3.5 [74.4

I I
41.1 [3.8 |77.8

(2) j |
12007.3 | — -j — '

FERRIC CHLORIDE *
.„_.....,----------------------------

GPD

1,834

1,887

2,041

2,077

1,758

1,644

1,514

1,809

1,821

1,751

1,789

2,025

(2)
453,633

48.4 [4.3 |76.7 | 1829.2

TPD

4.38

4.51

4.88

4.97

4.20

3.93

3.62

4.32

4.35

4.18

4.28

4.84

(2)
1084.17

X of
Dry
Cake

63.0

5.6

6.2

6.1

6.0

6.4

6.5

7.3

8.7

7.0

7.5

8.2
.....

....
4.4 J11.5

Cost jGal/Vc
Ton

D/Cake
Fil
Hr

$8.16 [21.6

$7.85 [20.1

$8.18 [23.3

$7.62 [21.4

$7.21 [19.5

$8.11 [18.9

$8.16 [18.9
I

$9.42 [19.5

$10.95 [18.8

$9.12 [19.2

$10.21 J18.0

$11.58 [20.1
....... ---

$8.88 20

LIME * |

[Xof
I Dry

TPD | Cake

Cost/
Ton

D. Cake
———— j ——— ————
17.8 [24.9 [$16.69

1
20.1 [24.7 [$17.56

I
17.9 [21.5 [$23.26

I
20.9 J26.9 [$16.09

I
16.7 [23.4 [$14.45

1
16.0 [25.2 [$16.64.

I
12.9 [26.8

I
14.4 |24.3

I

$14.62

$15.76

12.5 [24.8 [$15.84

13.4 [25.8

1

$14.77

14.6 J25.1 [$17.46

1
14.8 [24.7 [$17.82

(2) j
3968.0 [ --

TPD/ |T. COST/
Vac | DRY TON
Fil/Hrj CAKE

0.21

0.21

0.20

0.22

0.19

0.18

0.16

0.15

0.13

0.15

0.15

0.15

43.4
16.0 [24.8 [$16.75 [$0.18

——————
$24.85

$25.41

$23.26

$23 . 70

$21.66

$24.75

$22.78

$25.18

$26.79

$23.89

$27.67

$29.40

----
$24.95

CHEMICALS FOR
VACUUM FILTRATION
(Invoiced Amounts)

Ferric Lime Sulfam
Chloride Tons Acid
Gal/Mo Month Lbs/Ho

35,213 329.8 8,000

37,140 324.4 16,800

49,388 377.2 8,400

43,280 323.8 42,240

43,539 347.7 8,000

40,868 315.2 8,000

36,244 296.6 0

46,331 337.0 8,160

36,209 273.1 8,000

41,018 306.6 8,160

37,250 243.4 16,320

48,092 322.1 3,480

(3)
494572 3796.9 135560
41214 316.4 11297

* Five Days/Week Operation
(_ Used 3000 gal/hr as a multiplier (New VFC does not yet have a sludge flowmeter)
(2) Based on 248 Actual Working Days/Year
("' Purchased tons of ferric chloride

494,572 gal x 8.34 Ib/gal x 1.42 x 0.39 = 2,284,276 Ibs
= 1,142 tons

2000 Ib/ton 2000 Ib/ton
1/22/90



TABLE 8
SANITARY DISTRICT OF ROCKFORD

VACUUM FILTRATION - SLUDGE CAKE DATA
VACUUM FILTER EFFICENCY

1989

MONTH

JAN

FES

MAR

APR

HAY

JUN

JUL

AUG

SEP

OCT

NOV

DEC

Vacuum
Filter

HPO

84.94

94.40

87.66

97.21

91.44

87.24

80.30

92.98

96.78

91.03

99.70

100.75

(1)
TOTAL |22724.00
AVG. j 92.04

Down
Time

X

41.0

34.6

39.1

32.5

37.2

39.4

44.2

35.4

32.8

36.8

30.8

30.0

Filter Cake Data

Dry
TPD

71.8

76.8

79.7

87.2

77.9

64.8

59.3

61.3

53.1

61.2

58.1

60.8
........

(1)
-— |16721.9
36.2 | 67.7

Dry
PPH

1.691

1.633

1,820

1.795

1,723

1,436

1,478

1,319

1,098

1,347

1,126

1,110

1,469

Dry
PPH

SO FT
•5555535

4.49

4.33

4.83

4.76

4.57

3.94

3.92

3.50

2.91

3.57

2.99

2.95
........

....

3.90

T.S.
X

20.8

18.4

19.6

19.6

19.3

17.8

20.1

22.5

22.1

20.6

20.3

19.2

....

20.0

T.V.S.
X

=s=====s

56.2

48.7

54.8

51.9

55.4

52.5

53.2

48.0

54.2

55.5

51.7

55.7

53.2

SDR

Scale
Wet TPD

266.0

306.6

309.4

349. 0

343.7

315.1

249.3

248.5

250.8

274.3

264.7

301.8
.........

(1)
71605.3

289.9

Scale
Dry
TPD

=s======z

55.3

59.6

62.1

68.0

67.6

58.0

51.7

55.2

55.2

56.2

53.5

57.6

(1)
14400.1

58.3

Landfill
Scale

Wet TPD

268.9

308.9

309.9

348.6

339.6

330.8

251.2

254.1

256.5

282.1

261.7

298.4

(2)
72272.2

292.6

Landfill
Scale

Dry TPD
B=X==B=S==

55,6

60.1

62.3

68.0

66.8

58.0

52.1

56.5

56.4

57,7

52,8

57,0
..........

(2)
14474,2

58.6

(1) Based on 248 Actual Working Days
(2) Based on total invoiced amounts (See Table 9)

RUE/bal 1/22/90

T.S. » Total Dry Solids
T.V.S. « Total Volatile Solids
TPD * Tons per day

PPH » Pounds Per Hour
HPO * Hours Per Day



TABLE 9
SANITARY DISTRICT OF ROCKFORD

VACUUM FILTER CAKE SLUDGE DISPOSAL DATA
Uirmebago Land Reclamation

PageI Pit
1989

MONTH

JANUARY
FEBRUARY
MARCH
APRIL
HAY
JUNE
JULY
AUGUST
SEPTEMBER
OCTOBER
NOVEMBER
DECEMBER

Sludge to Landfill (2)

Dry Tons
Per Month

1,112.7
1.141.7
1,308.0
1,359.4
1,403.1
1,218.3
988.9

1,299.6
1,128.0
1,212.0
1,003.9
1,082.1

AVERAGE 1,188.1

TOTAL/YR 14,257.7

Wet Tons
Per Month
...........

5646.8
5868.1
6817.0
'6972.6
7470.1
7277.8
5024.4
5843.6
5130.0
5924.0
4971.7
5669.4

...........
6,051.3

72,615.5

Disposal Costs
Pagel Pit

(1)
S/Month

$129,594.06
$134,672.90
$156,450.15
$160,021.17
$171,438.80
$167,025.51
$115,309.98
$134,110.62
$117,733.50
$135,955.80
$114,100.52
$130,112.73

$138,877.14

$1,666,525.73

(3)
$/Dry Ton

$116.47
$1 17.96
$119.61
$117.71
$122.19
$137.10
$116.60
$103.19
$104.37
$112.17
$113.66
$120.24

$116.77

.....

Total Costs
Chemicals +
Landfill
.............

$/Dry Ton
.............

$141.32
$143.37
$142.87
$141.42
$143.85
$161.85
$139.38
$128.37
$131.16
$136.06
$141.33
$149.64

$141.72

(1) Hauling Wet Vacuum Filter Cake, Grease, and Screenings to Pagel Pit
or Uinnebago Land Reclamation Landfill. Unit Price $22.95/ton
with Sanitary District of Rockford doing all the hauling.

(2) Invoiced amounts are from about the 25th of one month to the 25th of
the next. Includes grit and screenings.

(3) Based on invoiced dry tons of sludge cake,
bal 1/22/90



TABLE 10
SANITARY DISTRICT OF ROCKFORD

NRG Monthly Dehydration Loadings and Efficiency (1)
1989

Month

Wet Vacuum Filter Cake

|Total(2) (Reconstituted (3>| Dehydrated
|tons/mth |tons/mth | X |tons/mth | X

(Hetl Dehydrator|
|Operation (Average
|..._.-..-......(Dehydration
(Hours/ (Days/ (Loading
(Month (Month [wet tons/hr.

January
February
March
April
May
June
July
August
September
October
November (4)
December

Average
Minimum
Maximum

5646.7
5867.8
6817.1
6972.6
7470.1
7277.8
5124. 5
5843.7
5129.9
5973.0
4970.9
5669.5

6063.6
4970.9
7470.1

2042.0
2284.1
2836.0
3460.0
3388.0
3560.0
1925.0
2401.2
1640.0
2348.0
3854.2
3627.0

2780.5
1640.0
3854.2

36.2
38.9
41.6
49.6
45.4
48.9
37.6
41.1
32.0
39.3
77.5
64.0

46.0
32.0
77.5

3604.7
3583.7
3981.1
3512.6
4082.1
3717.8
3199.5
3442.5
3489.9
3625.0
1116.7
2042.5

3283.2
1116.7
4082.1

63.8
61.1
58.4
50.4
54.6
51.1
62.4
58.9
68.0
60.7
22.5
36.0

54.0
22.5
68.0

671.0
626.5
661.0
666.0
683.0
641.8
675.0
584.0
584.0
687.0
302.0
372.0

596.1
302.0
687.0

28.0
26.1
27.5
27.8
28.5
26.7
28.1
24.3
24.3
28.6
12.6
15.5

24.8
12.6
28.6

5.37
5.72
6.02
5.27
5.98
5.79
4.74
5.89
5.98
5.28
3.70
5.49

5.4
3.7
6.0

EEE========3===BS=S3=B==XEEEBBEEBEEBESEEEEESBBBBBBBEBBEEEEEEBEEE=EEEEEEEE=EEEEE=E=EEE:$

(1) Data supplied by NRG in monthly operation report.
(2) Total wet tons/mth delivered to NRG from the Vacuum Filter Bldg.
(3) Uet vacuum filter cake mixed with ground limestone in a

in a pug mill and deposited in Pagel's Landfill. Started In Sept 86
(4) Down from November 17 to December 10 to Install new rotary drum in dehydrator.
RUE/bal 2/22/90



TABLE 11
SANITARY DISTRICT OF ROCKFORD

RAU SEWAGE INFLUENT - AVERAGE HETAL CONTENT
1989

COPPER

KONTH|ug/L PPO
===== ===========
JAN [505 101

FEB |560 117

MAR |590 127

APR | 569 117

AY | 393 81

-
JUH [451 94

1
JUL |444 93

AUG |374 83

SEP |331 69

OCT [298 57
I

NOV | 362 69

DEC | 385 72

->
TOTAL
YEAR --- 32,880
AVG 1 439 90

| | TOTAL
CADMIUM j NICKEL j CHROMIUM

------ - | | -
ug/L PPO |ug/L PPO |ug/L PPD
========== ========== | ===========
13 3 | 133 26 | 151 31

I
15 3

19 4

16 4

19 4

17 4

20 4

23 5

40 9

36 7

24 5

21 4

--- 1,673
22 5

I
79 17 J148 31

1
62 14 | 121 27

I
35 4 |132 27

1
51 11 |170 36

I
54 11 | 139 28

I
52 12 1 152 33

I
98 22 | 200 44

I
40 8 1 138 31

I
48 10 | 144 28

I
44 8 | 139 27

I
30 6 [194 36

"I "
I
I

--- 4,520 I—— 11,525
61 12 J152 32

KEXAVALENT| j
CHROMIUM j ZINC j IRON

...........|......_...._,_............
ug/L PPO |rog/L PPD |mg/L PPO
=========== j ============ j =============
15 3.0 JO. 72 146 J3.15 638

I I
8 1.6 | 0.62 129 |2.96 623

1 1
2 0.5 J0.71 157 [3.10 691

1 1
2 0.4 (0.69 141 |3.33 685

I I
4 0.8 10.83 169 ]3.13 649

I I
3 0.6 |0.69 143 |3.29 683

1 1
2 0.4 |0.5B 125 [2.97 625

1 1
2 0.4 |0.58 130 |2.65 602

I I
2 0.5 |Q. 56 118 J3.11 661

I I
2 0.4 |0.53 102 |2.09 405

1 1
8 1.6 [0.56 107 |2.93 560

1 1
8 1.5 |0.65 122 ]4.24 816

...._......|..........-_, .............

I I
I I

356 | --- 48,332 | --- 232,316
5 1.0 [0.64 132 (3.08 636

CYANIDE
..........
ug/L PPO
==========
15 3

27 6

14 3

17 4

15 3

9 2

10 2

12 3

17 4

16 3

27 5

29 6
......_...

—— 1,323
17 4

| TOTAL
LEAD j METALS

.......... 1.. ..........
1

ug/L PPD ]mg/L PPD
========== | ============

125 25 j 1.51 304
I

104 22 |1.41 295
I

134 30 | 1.48 325

I
115 24 | 1.43 293

I
171 35 |1.45 296

I
80 17 J1.34 276

I
58 13 [1.23 263

1
47 11 | 1.25 280

I
87 19 | 1.07 227

I
60 12 | 1.02 198

1
82 15 11.11 211

I
66 12 |1.26 236
—— " 1 " -

1
1

--- 7,105 [ --- 97,422
94 19 | 1.30 267

PPD * Pounds Per Day
* Total Metals » Sum of Copper, Nickel, Total Chromium, and Zinc:

Concentration and Loading
(1) Based upon 365 days/year

bat
1/26/90



TABLE 12
SANITARY DISTRICT OF ROCKFORD

PRIMARY EFFLUENT(I) METAL ANALYSIS
TOTAL CONCENTRATIONS AND PERCENT REMOVAL

1989

MONTH
=========

JANUARY

FEBRUARY

MARCH

APRIL

HAY

JUNE

JULY

AUGUST

SEPTEMBER

OCTOBER

NOVEMBER

DECEMBER

AVERAGE

COPPER

ug/L
===33X

214

136

138

151

103

154

166

127

137

110

133

124

141

X Rem
!=====

57

75

61

73

73

65

62

65

58

62

63

67

65

CADMIUM
...._,,

ug/L
3=33=3

10

11

16

14

10

10

10

27

20

34

19

11

16

X Rent
333S==3

19

23

24

18

46

41

49

16

49

5

21

44

30

NICKEL

ug/L
333= ==

23

31

28

27

10

13

16

87

64

37

33

26

33

X Rem
======

82

59

63

22

79

75

69

10

58

22

24

13

48

TOTAL
CHROMIUM

ug/L
======

39

69

66

71

50

86

34

68

24

114

87

59

64

X Rem
======

74

53

47

45

70

38

77

65

82

20

37

69

56

ZINC
.._...,------

mg/L
======
0.19

0.21

0.26

0.33

0.30

0.28

0.11

0.18

0.16

0.13

0.18

0.21

0.21

X Rem
===3=3

74

66

65

52

64

59

81

69

71

75

68

68
......

68

IRON

mg/L
333 33 3

0.97

0.66

0.89

1.17

0.65

0.94

0.66

0.71

0.78

0.92

0.61

0.72

0.81

X Rem
333333

69

78

70

65

79

71

78

73

75

56

79

83

73

LEAD

ug/L
333333

64

70

60

84

64

27

17

7

14

11

12

39

X Ren
333=33

48

32

55

26

62

65

69

64

83

98

86

81

66

(1) Analysis and average of the first seven days of each month. bal 1/26/90



TABLE 13
SANITARY DISTRICT OF ROCKFORD

FINAL EFFLUENT - METAL CONTENT AND PERCENT REMOVAL
1989

MONTH
ZZ = = Z

JAN

FEB

MAR

WR

MAY

JUH

JUL

AUG

SEP

OCT

MOV

DEC
.....

AVG.

COPPER

ug/L
=====
87

121

91

106

45

62

42

76

63

68

68

68

75

X

Rem
= = = 3

82

78

84

81

88

86

90

79

80

76

80

82

82

CADMIUM
.....,- --

ug/L
3 = 3=3

10

10

11

11

10

10

13

17

14

21

12

11

13

X
Rem
5EC =

23

35

42

41

48

43

38

29

66

42

51

47

42

| TOTAL IHEXAVALENT | |
NICKEL

X
ug/L | Rem
====
26

60

34

34

33

41

29

89

37

37

34

23

40

Z3 = = 3

80

23

46

2

35

24

43

8

8

23

22

22

28

CHROH ICHROMIUM j ZINC | IRON
..... -__ .-- _ . _ -i _ -------- 1... ._ . _

X
ug/L| Rem
3334

18

19

30

24

36

40

34

53

44

39

35

40

34

3====

87

87

75

81

78

70

77

73

68

72

74

49

74

I * I I * I
ug/L | Rem |ug/L| Rem |mg/L
= 3 = S

6

4

2

2

3

3

2

2

2

3

3

2

3

E=Z3=3 I 3=33

57 | 91
I

44 |116

I
8 1 167

1
22 [161

1
16 (241

I
8 1 137

1
11 | 77

1
]83
1

1 | 82
I

16 | 101
I

57 | 126
I

66 [135

-——I ——
28 (126

33=3== !=*===

87 [0.27
I

80 |0.20
I

76 |0.29

I
76 JO. 21

1
71 [0.15

I
79 J0.23

I
86 |0.37

I
86 J0.28

I
85 | 0.32

I
81 (0.26

1
76 |0,22

1
78 ]0,1B
"I -
80 ]0. 25

X
Rem

=====
91

93

90

93

95

93

87

89

89

87

92

95

91

LEAD (1)

1 *
ug/L| Rem
= = 33

53

49

55

68

82

47

11

6

27

12

5

5

35

3 = == =

57

52

58

40

52

40

80

87

68

78

93

92

66

CYANIDE
...........

I *
ug/LJ Rem
====
10

12

11

12

8

9

10

11

12

17

17

21

13

=====3

34

56

26

60

49

4

7

11

32

4

38

28
......

29

TOTAL*
METALS

..,-____-------

mg/L
3333333

0.22

0.33

0.32

0.33

0.35

0.28

0.18

0.3

0.23

0.25

0.26

0.27

0.28

X
Rem

=======
85

77

78

76

75

79

85

76

78

75

76

78

78.2

* Total Metals * Sun of Copper, Nickel, Total Chromium, & Zinc:
Concentration and Loading

(1) Analyzed heavy metals using AA graphite furnace (HGA)

bat
1/26/90



TABLE 14
SANITARY DISTRICT OF ROCKFORD

Comparison of Treatment Plant Pollutants
Removal Efficiencies

1989

Parimeter

Cadmium

Cyanide

Chromium (1)

Copper (1)

Nickel (1)

Lead (1)

Zinc (1)

Total Metals (1><2>

1982
X

77.70

48.36

76.92

77.33

38.45

62.62

78.15

67.71

1983
X

90.91

49.33

84.62

88.52

38.46

71.43

86.05

74.41

1984
X

50.00

30.48

77.78

90.38

44.44

75.00

88.60

75.30

1985
X

........

47.80

20.75

83.85

81.45

41.71

57.87

80.88

67.18

1986
X

88.00

36.93

65.93

70.70

40.04

87.43

76.92

74.81

1987
X

........

82.82

32.39

64.52

81.32

49.78

82.16

78.26

68.47

1988
X

88.04

31.07

69.07

78.39

49.96

86.29

79.31

78.04

1989
X

43.64

27.29

77.40

82.99

34.69

62.99

79.69

68.69

* Annual averages using the method found in the August 3, 1984 Federal Register, Vol. 49, No.

annual average raw-annual average final x (100)

annual average raw
X Removal *

(1) Removal Credits approved by USEPA Region V and IEPA for revision of categorical
pretreatment standards.

(2) Average annual removals for copper, nickel, chromium, and zinc.

2/5/90 bal



TABLE 15
SANITARY DISTRICT OF ROCKFORD

Sludge Thickening Tank Underflow Sludge Analysis (1)
1989

DATE

1/4

2/6

3/7

4/3

5/1

7/6

8/7

9/6

10/16

11/6

12/4
.....
AVG.

pH

5.8

5.7

5.7

5.8

5.9

5.7

5.8

6.2

6.1

6.5

6.4

6.4

6.0

TS
X

5.6

4.30

6.30

6.70

5.00

4.70

3.20

5.80

4.00

4.30

3.40

3.30
......

4.6

TVS
X

===3====

81.6

79.8

71.9

79.7

80.6

76.7

75.2

68.8

70.2

81.9

79.7

78.7

76.7

CH

15

a

22

17

14

5

9

11

5

14

15

5
........

11

Cu

791

638

764

820

856

828

1435

647

1063

1004

882

583

865

Cd

20

64

46

41

34

50

29

22

26

25

44

58

40

Ni

198

213

153

137

171

166

287

216

532

251

441

583

286

Cr

396

425

458

547

342

331

287

431

532

502

441

583
.......

444

Zn

1187

1489

1375

1777

1540

1490

2296

1294

1329

1255

1323

1166

1485

Fe
=======
8309

8719

9164

9979

7188

429

4061

9487

3982

7781

8823

9328

7176

Pb
=a==s==

198

255

183

260

291

166

287

216

638

251

1544

583
.......

425

Hg

1120

1433

586

451

1651

1020

2678

2545

12064

15218

1189

13948

4798

As
=======

3

2

6

7

7

10

14

6

11

8

18

29

11
»===3E==

Ho

51

28

58

64

60

78

155

24

48

58

44

99

65

Se

2

6

9

4

7

7

11

13

5

8

18

12

9

Heavy metal analysis reported in mg/Kg on a dry weight basis -
except Mercury, reported in ug/Kg

bal--1/17/90



TABLE 16
SANITARY DISTRICT OF ROCKFORD

Vacuum Filter Cake Sludge Analysis(1){2)
1989

DATE

1/4

2/6

3/7

4/3

5/1

6/7

7/6

8/7

9/6

10/16

11/6

12/4

12/18

AVG.

TS
X

=====s

20.0

19.0

17.7

19.8

19.4

18.4

18.4

21.5

22.8

19.3

19.3

19.4

17.5

19.4

TVS
X

56.0

49.0

54.8

57.9

55.4

52.5

55.9

48.0

54.6

52.5

51.7

49.9

61.6

—— ——
53.8

CaO

g/Kg

63.0

178.0

176.0

194.0

179.0

162.0

139.0

209.0

149.0

198.0

205.0

231.0

153.0

172.0

Fe
g/Kg

60.0

27.0

31.0

31.0

33.0

26.0

38.0

35.0

42.0

44.0

38.0

35.0

37.0

36.7

Cu
mg/Kg

575

465

595

575

642

478

632

628

679

626

557

536

562

580.8

Cd
mg/Kg

=======

8

31

34

34

24

38

19

35

23

27

56

27

22

29.1

Ni
mg/Kg

82

78

85

115

80

96

63

70

151

89

93

89

112
.......

92.5

Cr
mg/Kg

246

233

340

40

241

191

190

349

302

268

93

89

112

207.2

Zn
mg/Kg

903

1009

1105

1322

1204

1053

1138

1187

1283

894

929

894

900

1063.2

Pb
mg/Kg

82

209

170

104

233

191

158

251

287

107

808

161

169

225.4

CN
mg/Kg

=======
16

5

90

27

13

10

9

12

3

7

12

9

10
.......

17.2

Hg
ug/Kg

333= E==

258

938

502

249

550

2286

1965

1674

2985

2864

453

309

2387

1340.0

FOG

*
333 ==3

17

16

19

31

19

17

17

14

14

14

11

13
......

16.8

As
mg/Kg

4

2

5

5

3

6

6

5

4

4

6

7

7
......

4.9

Ho
mg/Kg
_ _

41

31

51

46

56

58

89

36

44

15

3

27

29

40.5

Se
mg/Kg

3

5

8

5

7

4

6

1

9

8

8

9

(1) all analyses calculated on dry basis
(2) mercury tested by cold vapor technique; As, Ho, Se tested by furnace atomic absorption (HGA).

All other metals tested by flame atomic absorption
bal 1/17/90



TABLE 17
SANITARY DISTRICT OF ROCKFORD

TREATMENT PLANT HEAVY HETALS & CYANIDE MASS BALANCE
1989 ANNUAL AVERAGE DATA

Pollutant

Copper

Cadmium

Nickel

Chromium

Zinc

Iron

Lead

Cyanide

Influent
Loading
Lbs/Day

90

5

12

32

132

636

19

4

|j Plant Process Loadings
| | Lbs/Day

I I
II
|| Effluent
II —— --

II
II 15.32
I I
II 2.66
11
II 8.17
II
II 6.95
II
II 25.75

I I
|| 51.08
II
II 7.15
I I
II 2.66
I I

Thickened
Sludge (1)
............

48

2

16

25

82

398

24

1

Total
.......

63.2

4.9

24.0

31.5

108.0

448.6

30.7

3.3

|| Pollutant.
| | Unaccounted

I I
|| Lbs/
IJ Day(2)

II —— ——
II
|j 26.8
I I
II 0.1
I I
II -12.0
I I
II 0.5
I I
II 24.0
I I
|| 187.4

II
II -11-7
I I
II 0.7
I I

X (3)

29.7

2.6

-100.1

1.4

18.2

29.5

-61.6

10.0

(1) Sludge thickening tank underflow sludge at an average of 27.7
tons/day and using the 1989 average underflow heavy metals
concentration (TABLE 15)

55,400 Lbs/Day
Lbs/Day Pollutant Sludge Thickening = PPM Pollutant x -------------------

1,000,000 Lbs/Day

(2) Influent - plant process total loading.

Lbs/day unaccounted x 100
(3) X Unaccounted =

bal 1/22/90
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TABLE 18
SANITARY DISTRICT OF ROCKFOftD

DEHYDRATED VACUUM FILTER CAKE NUTRIENT ANALYSIS (2)
1989

DATE
= =SS

1/3

2/6

3/9

4/3

5/5

6/1

7/3

8/1

9/6

10/5

11/1

12/1

AVG

TS
X

=333333=3

95.3

96.8

89.3

90.4

94.8

96.9

96.2

92.8

94.5

96.5

96.2

96.1

94.7

TVS
X

=33=33=

54.4

45.6

53.5

52.3

53.3

53.0

55.4

52.1

53

45.2

50.2

53.3

51.8

Nitrogen, ing/Kg
__._.._..,-- - - - - - - -_ . .

TKH

27566

28532

32294

32361

28338

34520

31365

29192

25507

52812

29839

32594

Ammonia

277

989

523

667

301

699

698

362

335

766

725

638

32077 | 582

Organic

27289

27543

31771

31694

28037

30821

30667

28830

22152

52046

29114

31956

30993

Total P
mg/Kg

333=3=3333

EXSXES E 3 =E= I

K
mg/Kg

=3=======

E3E3S33==S:

CaO
9/Kg

174

180

171

153

152

168

165

175

162

189

195

213
I33EE33333!

175

Fe
g/Kg

125

30

30

29

32

30

35

34

42

34

37

36

pH

CD

8.6

8.5

8.4

8.0

8.6

9.2

8.5

8.4

8.7

9.0

10.3

8.1

41 | 8.7

(1) pH of 1g dehydrated sludge mixed with 10g water.
(2) All analyses calculated on an oven dry basis.

bat 1/17/90



TABLE 19
1989

SANITARY DISTRICT OF ROCKFORD
DEHYDRATED VACUUM FILTER CAKE HEAVY METALS (1)(2)

DATE

JAN

FEB

MAR

APR

MAY

JUH

JUL

AUG

SEP

OCT

NOV

DEC

AVG

Cu
mg/Kg

2256

495

493

495

499

478

661

629

542

578

514

498

678

Cd
mg/Kg

6

25

24

22

22

38

25

45

23

31

50

20

28

Ni
mg/Kg

56

104

84

90

102

96

87

96

104

70

142

53
:======a

90

Total Cr
mg/Kg
====33B3

1128

277

296

300

238

191

312

332

271

268

266

249

344

Zn
mg/Kg
3ES = = SX,

3948

968

1098

1035

1089

1053

1248

1197

980

1086

1062

854

1302

Pb
mg/Kg
=======

56

169

137

141

151

191

141

227

196

161

248

132

163

Hg
ug/Kg

240

404

472

260

378

2286

477

784

798

1183

356

750

699

Mn
mg/Kg

Ag
mg/Kg

Se
mg/Kg

1

2.0

4.0

3.0

8.0

7.0

4.0

1.0

2.0

5.0

5.0

3.8

Mo
mg/Kg

37

40

45

45

53

58

72

35

60

34

1

10

41

As
mg/Kg

3.4

3.0

3.0

3.0

2.0

6.0

5.0

5.0

3.0

3.0

4.0

4.0

3.7

(1) All analyses calculated on an oven dry basis.
(2) Se.As.Mo were tested by furnace atonic absorption

Mercury uas tested by the cold vapor technique
All other metals were tested by flame atomic absorption

bal 1/26/90



Table 20
SANITARY DISTRICT OF ROCKFORD

NUMBER OF EXCURSIONS TO NPDES PERMIT LIMITS
1989

j FECAL COLI FORM FLOW| BOO [ TSS
| Monthly Avg. (Weekly Avg.(Monthly Avg.(Weekly Avg| |
jmg/l PPD jmg/1 PPO jmg/l PPO |mg/l PRO | J60.2 MGD (DAF)

CHLORINE —

LIMITS

January

February

March

April

May

June

July

August

September

October

November

December

Total

20 10041

1

1

1

3 0

45 22593

0 0

25 12552

0 0

45 22593

0 0
=srxs===53i

Daily Max 400/1 00m I

2

1

3

127 MGD (DMF)
:=========ssa==3=E3:

0
:BSXXBS===999=9===3I

Daily Max 0.75 mg,_

—

—

0

bal 1/26/90



Table 21
SANITARY DISTRICT OF ROCKFORD

Number of Excursions to NPDES Permit Limits
1989

| COPPER | CADMIUM | IRON
[Monthly Avg.(Daily Max (Monthly Avg|Daily Max|Honthly AvgJDaily Max
jmg/l PPD |mg/l PPD (mg/l PPD jmg/l PPD jmg/l PPDJmg/l PPD

| LEAD | ZINC
(Monthly AvgJDaily Max (Monthly AvgjDaily Max
jmg/l PPDJmg/t PPD jmg/l PPD(mg/l PPD

MITS

lanuary

frbruary

rch

Ar

y

.11 Tie

roly

, gust

September

i tober

November

t ber

_tal
»***=«======:

! I 1/22/90

.50 251
====== =====3

0 0

1.00 287
==========

0 0

.15

0 0

0.3 56

0 0

2.00

0 0

4.00 551

1 1

1 1

0.2

0 0

0.4 33
==========

0 0

1.00

0 0

2.00 419

0 0



Table 22
SANITARY DISTRICT OF ROCKFORD

Number of Excursions to NPDES Permit Limits
1989

| CYANIDE | NICKEL | TOTAL CHROMIUM | CHROMIUM + 6
(Monthly Avg. | Daily Max |Monthly Avg.| Daily Max | Monthly Avg. j Daily Max [Monthly Avg| Daily Max
|mg/l PPD jmg/l PPD jrog/l PPO |mg/l PPO |mg/l PPO |mg/l PPD jmg/l PPD jmg/l PPD

LIMITS

January

February

March

April

May

June

July

August

September

October

November

December

Total

0.1 38
=============

0 0

0.2 84
============

0 0

1

0 0

2 175

0 0

1.00

0 0

2.0 187

0 0

0.1 50

0 0

0.2 88

0 0

bal 1/26/90



TABLE 23
SANITARY DISTRICT OF ROCKFORD

SUMMARY OF SEUAGE DIVERSIONS FROM LIFT STATIONS
OR COLLECTION SYSTEM *

1989

Type of Failure (See Bottom of Page for Code No. Identification)

Lift Station Jan

Airport (700-00)
Beacon Kill (600-00)
Bradley Manor (605-000)
Cherry Valley (710-000)
Elmwood Road (610-000)
Esmond Drive (610-000)
3ns Avenue (620-000)

nals ted Woods (645-000)
Henrici East (625-000)
Johnston Avenue (635-000)
Kishwaukee (680-000)
Machesney Park (730-000)
New Hi I ford (675-000)
Pond Street (740-000)
Pyramid (640-000)
Rock Terrace (650-000)
Sandy Hollow (655-000)
Snow Avenue (750-000)
South Main (660-000)
Wallace Avenue (665-000)
West End (685-000)
Woodland Trailer Pk (670-000)

I lection System
.....................................

TOTAL

Feb
=ss===

......

Mar Apr
3 SSSS 3

Hay Jun

......
*

Jul

......

Aug

6

1

Sep

......

oct

7

1

Nov

......

Dec
======

......

Nunoer or
Failures

1

1

2

* As reported to IEPA
CODE DESCRIPTION
1. High water flow-lift station pumps of insufficient capacity/infiltration of river water
2. Vandalism
3. Clogged wet well sensor
4. Electrical power failure
5. Plugged sewage pump
6. Electrical malfunction
7. Blocked sewer line caused by obstructing material
8. Broken sewer line
9. Check valve stuck
10. Other

1/25/90 bal



TABLE 24
SANITARY DISTRICT OF ROCKFORD

1989
ROCK RIVER--CHEMICAU ANALYSIS AND FLOW DATA *

ABOVE AND BELOW THE SANITARY DISTRICT OF ROCKFORD

MONTH

JANUARY

FEBRUARY

MARCH

APRIL

MAY

JUNE

JULY

AUGUST

SEPTEMBER

OCTOBER

NOVEMBER

DECEMBER

AVERAGE

Dissolved
Oxygen, mg/L

up

12

12

11

11

11.50

dn

12

12

10

9

10.75

Ammonia, mg/L
..._-.,-.-...r --

Total

up

0.25

0.10

0.10

0.23

0.14

0.14

0.14

3=33331

0.16

dn

0.55

0.28

0.62

0.83

0.66

0.44

0.76

0.59

Un-Ion

UP

0.03

0.02

0.02

0.03

0.04

0.02

0.02

dn

0.06

0.05

0.12

0.11

0.19

0.08

0.16

0.03 | 0.11

pH

up

8.7

8.8

8.4

8.5

8.8

8.5

8.5

8.60

dn

8.7

8.8

8.6

8.5

8.8

8.6

8.9

River
Elevation
at STP
Feet

81.75

82.03

85.16

84.68

83.30

83.10

82.10

83.30

83.70

82.78

82.59

82.96

8.70 | 83.12

Treatment
Plant Flow

<MGD)

24.0

25.0

26.3

24.8

24.5

24.6

25.5

26.8

24.8

23.0

22.5

22.5
===33333333:

24.53

Up » Upstream 0.01 miles from plant outflow bal
Dn = Downstream 1.96 miles from plant outflow 1/16/89

(Beltline Road Bridge)
"results In mg/1 except where noted



TABLE 25
SANITARY DISTRICT OP ROCKFORD

1989
ROCK RIVER-TOTAL METAL AND CYANIDE ANALYSIS

ABOVE AND BELOW THE SANITARY DISTRICT OF ROCKFORD

MONTH
=====
JAM

FEB

MAR

APR

HAY

JUN

JUL

AUG

SEP

OCT

NOV

DEC

Copper

up
====

43

20

26

49

15

44

39

dn
====

30

20

26

40

20

31

38

Cadmium
._.....------

up
======

0.33

0.20

0.22

0.38

0.55

0.55

dn
======

0.33

0.45

0.68

0.57

0.86

0.63

0.73

Nickel

up
=====

6

4

12

3

6

9

4

dn
=====

9

18

8

8

8

6

8

Total
Chromium
......
up

=====

15

25

14

15

42

18

30

dn
====

10

10

14

23

48

10

23

6+
Chromium
„....,-----
up

=====

1

2

1

1

1

1

1

dn
=====

1

2

1

2

1

1

1

Zinc | Iron [Cyanide
.....,--- i -- - _ _ _ _ - - _ -
up

=====

80

132

74

33

34

28

10

r
dn | up

=====1=====
1
1
1
1
1
1

65 [1.02

I
130 |0.58

1
102 [0.80

I
40 [0.55

I
40 | 0.49

I
25 [0.97

I
23 J0.49

I
I
I
I

dn
======

1.18

0.67

0.89

0.72

0.58

0.92

0.38

up
====

1

1

1

1

1

1

2

dn
====

1

1

1

1

1

1

1

Lead

up

8

12

4

4

2

15

22

dn
=====

5

30

5

5

5

6

16

AVERAG 34 29 0.38 0.61 6.29 9.29 22.7 20 1.14 1.29 56 61 0.70 0.76 1 1

Results in ug/L except Iron - measured in mg/L Up * Upstream 0.01 miles from plant outflow

Cu, Cd, Ni, Pb done by AA-HGA (graphite furnace) Dn * Downstream 1.96 miles from plant outflow

Cr, Zn Fe don by flame AA (Beltline Road Bridge)

10 10

bat
1/26/90



TABLE 26
SANITARY DISTRICT OF ROCKFORD

Vacuum Filter Caice Composite Sample
EP-Toxicity Test

1989

MONTH

January

February

March

April

Hay

June

July •

August

September

October

November

December

EP-Toxicity Test Cadnium, mg/L.
_..._.._..»---- --- -- -------
Average

0.17

0.26

Maximum

0.17

0.26

Minimum

0.17

0.26

No. of
EP-Toxicity

Tests

1

1

No. of
EP-Toxicity

Tests > 1.0 mg/L

0

0

AVERAGE 0.22 0.22 0.22

bal
1/22/90



TABLE 27
SANITARY DISTRICT OF ROCKFORD

1989
TREATMENT PLANT POWER ALLOCATION*
PLANT HETERED ELECTRIC POWER

MONTH

JAN

FEB

MAR

APR

MAY

JUN

JUL

AUG

SEP

OCT

NOV

DEC

Avg.
TOTAL

...............

MAIN PUMP

KWHR X TOTAL
X 1000 BILL

176.0 15.19

123.0 10.50

136.0 10.47

161.0 13.32

176.0 14.19

172.0 13.37

191.0 16.06

173.0 15.41

186.0 15.06

165.0 14.39

189.0 17.01

160.0 12.39
33======B33B33B

167.3 13.95
2008.0 —— *

:33S33===E3E3BB=1

...............

AERATION

KWHR X TOTAL
X 1000 BILL

645.0 55.65

581.0 49.62

549.0 42.25

668.0 55.25

711.0 57.33

681.0 52.92

627.0 52.72

632.0 56.30

614.0 49.73

580.0 50.58

671.0 60.40

690.0 53.42

637.4 53.01
7649.0 ---*

E3XB3EEBEES33SS33

... ————————————— ....

VACUUM FILTER
COMPLEX

KWHR X TOTAL
X 1000 BILL

261.0 22.52

300.0 25.62

291.0 22.39

318.0 26.30

328.0 26.45

263.0 20.44

277.0 23.29

285.0 25.39

268.0 21.71

272.0 23.72

340.0 30.60

280.0 21.68
3333BBBB3BBBBEB

290.3 24.18
3483.0 — *

E3BB B 3BEB BBBBBBE

...............

MAINTENANCE

KWHR X TOTAL
x 1000 BILL

36.0 3.11

41.0 3.50

40.0 3.08

40.0 3.31

38.0 3.06

40.0 3.11

44.0 3.70

50.0 4.45

43.0 3.48

35.0 3.05

30.0 2.70

37.0 2.86
BBEEEB BEE B E B ES 3

39.5 3.29
474.0 ---*

I B B BBBBEEE BEE 3. 3 S

"----

TOTAL

KWKR

X 1000

1118.0

1045.0

1016.0

1187.0

1253.0

1156.0

1139.0

1140.0

1111.0

1052.0

1230.0

1167.0
9.333333BE

1134.5
13,614.0

:a33E3E3E3

TOTAL ELECTRIC POWER (1)

KWHR
X 1000 $

========================

1159.0 $65,634.64

1170.9 $69,853.91

1299.4 $73,843.22

1209.1 $72,202.19

1240.1 $72,286.56

1286.8 $70,611.37

1189.2 $74,740.66

1122.5 $72,057.45

1234.7 $78,155.03

1146.7 $74,805.44

1111.0 $66,080.54

1291.6 $71,493.34
33EESEEBE3=EE33999.3B3E333

1205.1 $71,813.70
14,461.0 $861.764.35

EBBS3EEB9EE933B3BSBB333E=

(1) From monthly Comnonwealth Edison electric bill.
* Based on actual monthly meter readings
bal--1/22/90

Average $/KWHR * 0.05959



TABLE 28
SANITARY DISTRICT OF ROCKFORD

1989
Electric Power Consumption and Costs (1)

Inclusive
Dates

12/12/88-1/12/89

1/12/89-2/10/89

2/10/89-3/15/89

3/35/89-/13/89

4/13/89-5/12/89

5/12/89-6/13/89

6/13/89-7/14/89

7/14/89-8/11/89

8/11/89-9/12/89

9/12/89-10/12/89

10/12/89-11/9/89

11/9/B9-12/11/89

TOTAL (3)
AVERAGE
MINIMUM
MAX I HIM

Peak Demand
Charge

..................

KV $

2039 $13,011.45

2074 $24,998.53

2092 $25,250.24

2164 $26,313.02

2154 $25,981.06

2153 $25,961.60

2147 $33,096.12

2040 $31,443.65

2165 $33,393.32

2043 $31,527.67

2047 $24,696.96

2090 $25,227.14

25209 $320,900.76
2101 $26,741.73
2039 $13,011.45
2165 $33,393.32

Off Peak
Demand

KU

1970.6

1991.7

1974.2

2108.1

2071.6

2026.5

2038.0

1947.6

2084.1

1899.8

1970.1

2027.2

24,109.5
2,009.1
1,899.8
2,108.1

Peak Energy
Charge

KUHR X
1000 $

463 $16,491.00

504 $26,292.77

528 $27,531.79

514 $26,799.80

521 $27,166.63

504 $26,292.88

470 $24,517.68

480 $25,071.81

487 $25,393.76

499 $26,042.83

466 $24,307.27

486 $25,346.07

5,920.0 $301,254.29
493.3 $25,104.52
463.0 $16,491.00
527.6 $27,531.79

Off Peak
Energy Charge

KUHR x
1000 $

696.0 $11,758.11

667.1 $15,077.25

771.8 $17,442.88

695.5 $15,720.27

719.5 $16,261.08

783.0 $14,696.34

719.2 $16,255.48

642.1 $14,513.22

748.1 $16,908.10

647.6 $14,636.82

645.2 $14,581.63

805.9 $18,214.90

8,541.0 $186,066.08
711.8 $15,505.51
642.1 $11,758.11
805.9 $18,214.90

State
Tax
$

$3,122.49

$3,323.21

$3,513.00

$3,434.93

$3,438.94

$3,359.25

$3,555.69

$3,428.04

$3,718.13

$3,558.77

$3,143.70

$3,401.21

$40,997.36
$3,416.45
$3,122.49
$3,718.13

Fuel Adjustment

$ Dr (2)
Dr/Cr /Credit

$4,217.28 0.00362

$246.88 0.00021

$313.01 0.00024

$444.77 - 0.205 -

$439.16 - 0.205 -

$2,991.21 - 0.205 -

$2,991.15 - 0.0025 -

$415.36 - 0.002 -

$1,559.00 - 0.001 -

$1,287.29 - 0.001 -

$980.38 - 0.001 -

$1,075.88 - 0.001 -

$16,961.37 0.628
$1,413.45 0.052

$246.88 0.000
$4,217.28 0.205

Total
Bill

$

$65,634.64

$69,853.9

$73,843.22

$72, 202. IV-

$72,286*73

$70,611.37

$74,740.6

$72,057.45

$78,155.0^

$74,805.4

$66,080.54

$71,493.3
.......

$861,764.35
$71,813.7
$65,634.6
$78,155.03

(1) From Commonwealth Edison electric bill.

Average cost for electricity * $861,764

5,920,0000 + 8,541,000

(2) Cents /KUHR
(3) Total annual amounts (12 months)

bal
1/16/89

$861,764

14,461,000 KUHR

S0.05959/KWHR



TABLE 29
SANITARY DISTRICT OF ROCKFORD

1989
TREATMENT PLANT ELECTRIC POWER ALLOCATION

Division of Treatment

#81 Raw Wast water Pimping
(Purging) Chlorination

Preliminary Treatment

#82 Primary Sedimentation
(W/W Primary Sludge Pimping
Grit)

-*83 Vacuum Filter(7)
(Vacuum Sludge Holding Tank
Filter) Vacuum Filter Ventilatio

#84 Aeration-Mechanical Aera
(Aeration) Recirculation or Interne

Pumping
Sedimentation- Secondary

........ .............................
TOTAL

KWHR/Yei

Estimate

2,400,000

200,000
770,000

3,200,000

(2)
7,000,000

..............

13,570,000

r 1989

Actual
Amount Used (5)

CS)
2,008,000

(6)
200,000
770,000

(4)
3,483,000

(1 & 2)
7,649,000

..................

14,110,000

Estimate for FY 1990-91

KWHR/Year

(8)
2,400,000

200,000
770,000

..............

3,500,000

(2)
7,700,000

14,570,000

------

X of Total

16X

7X

24X

..............

53X

100X

(3)
$ Budgeted

$150,168

$60,693

$218,995

$481,789

............

$911,645 (9)

$ Budgeted
FY 1989-90

===========

150,000

60,400

200,000

436,100

846,500

(1) Increased because of the potential to use 6 aeration tanks rather than 4 during most of the year.
(2) Includes all electric power used in department 84 aeration and NASTI pilot test.
(3) For FY 90/91 the estimated rate increase as reported by Tim Melloch (1/30/89) would be a maximum of 5.OX

In calendar year 1989 the average cost of electricity was $0.05959/KWHR. Assuming an increase of 5.0 percent, the rate
will be S0.06257/KWHR.

(4) Power consumption to vacuum fitter complex measured by in-line power meters which measure everything except the sludge
holding tank area. Estimated power consumption in VFC to be 3,500,000 KUHR.

(5) Not all parts of the plant are metered.
(6) This is an- estimate amount. These are not metered.
(7) The amount of power consumption will be reduced by about 50X if belt filter press equipment were installed.

Decision on alternative dewatering equipment in FY 89/90 uncertain.
(8) Figure represents actual main pump readings only.
(9) For calendar year 1989, electric power costs totaled $861,764 at an average cost of $0.05959/KUHR.
RWE/bal 1/26/90



TABLE 30
SANITARY DISTRICT OF ROCKFORD

1989
COMPARISON OF USER FEE BILLED LOADINGS & TREATMENT PLANT LOADINGS

YEAR/
QUARTER

13/3

13/4

14/1

14/2

AVERAGE

TOTAL/Y

USER FEE BILLED LOADINGS

DATE | FLOU
START/STOP j HGO

5/7/88
TO

10/28/88

8/6/88
TO

1/2/89

11/12/88
TO

5/5/89

2/11/89
TO

8/4/89

22.5

22.5

19.2

22.1

BOO | TSS
LB/DAY

52,508

49,945

45,278

53,195

TONS/DAY

22.0

........

21.4

...-,..
18.7

........
23.0

21.6 50,232 21.3

7,874.9 18,334,498 7,765.4

TREATMENT PLANT LOADINGS

MONTHS | FLOU
AVERAGED

8/1/88
TO

9/31/88

11/1/88
TO

1/3/89

2/1/89
TO

4/30/89

5/1/89
TO

7/31/89

HGO

25.3

........

24.0

25.3

24.8

BOO | TSS
LB/DAY | TONS/DAY

48,855

46,557

51,890

47,741

30.5

29.6

29.0

31.9

24.9 48,761 30.3

9,070.3 17,797,674 11041.3

bal 1/22/90



TABLE 31
SANITARY DISTRICT Of ROCKFORD

Summary of Natural Gas Consumption 1989

IBTUCD
Month Date
u _,.,,—— i ________
Jan j 12/1 6/88

|1/17/89
I

Feb (1/17/89
| 2/21/89
I

Mar | 2/1 5/89
| 3/1 7/89
I

Apr (3/17/89
j 4/1 8/89
I

Hay (4/18/89
(5/17/89
(

June (5/17/89
(6/16/89
I

July (6/16/89
(7/17/89
1

Aug (7/17/89
(8/14/89
I

Sept {8/U/89
J9/15/89
I

Oct (9/15/89

Factor
»a«aa«a

1.020

1.021

1.021

1.022

1.022

1.023

1.022

1.023

1.023

j 10/16/89| 1.023
I I

Mov (10/16/89)
(11/15/89J 1.024
I I

Dec (11/15/89)

Therms
x 1000

54.1

43.5

49.6

34.5

18.1

1.0

0.4

0.3

0.3

9.0

35.5

(12/15/89J 1.024 57.2
I 1 I

Gas Supply JDistributionj Total** | Degree Days* (Therms/Degree
Charge, $

114,973.20

S13.136.63

$1.854.33

52,371.48

$105.77

$137.44

$362.57

$563.56

$5,121.97

Charge, $

$2,842.51

$2,304.91

$3,358.60

$2.316.84

$1,355.95

$97.77

$36.65

$30.77

$29.28

$556.29

$1,785.40

$2,790.31

Gas Bills, $|Normal(1)(Actual

•

$18,732.72

$16,237.47

$5.487.20

$10,615.84

$4,405.51

$231.17

$8,106.90

$8,254.21

$4,327.77

$3,320.95

$12,573.54

1448

1165

967

513

227

34

5

11

99

412

825

1246

1081

1364

954

537

246

36

0

10

164

403

881

1570

Total | I — I 303.5 | 38626.95 17505.28 92293.28 | 6952 | 7246

Day (3)

0.05

0.03

0.05

0.06

0.07

0.03

0.00

0.03

0.00

0.02

0.04

0.04

(DAverage Degree Days as normally experience In Rockford, IL
(2) Measured degree days for this year as reported by the

national Weather Bureau located at the Greater Rockford Airport
(3)Total therms of gas consumed for the month divided by the

measured degree days.
**Part of total gas purchased MM fro* Golden Gas on a bulk gas bid.
*0egree day season July thru June,
bal 1/22/90



TABLE 32
Disposal Sunmary of Other Treatment Plant Solfd Uastes(S)

Virmebago Reclamation Service, Inc.
1989

MONTH
•aSVXUn

January

February

March

April

May

June

July

August

September

October

November

December

Total
Mfn
Max
Avy.

Gf
Tons

•XNMBB

65.24

71.75

128.42

111.83

17.94

71.15

92.49

61.03

66.64

42.18

14.95

*

743.62
0.00

128.42
61.97

lit (1)
S

•*•******«

$844.88

$929.16

$1,663.04

$1,448.20

$232.32

$921.39

$1,197.75

$790.34

$862.99

$546.23

$193.60

$0.00

9629.90
$0.00

$1,663.04
$802.49

Gf
Tons

im*mxm**

19.35

1.40

21.56

57.86

25.80

16.25

23.43

45.14

15.05

12.66

9.93

7.57

256.00
1.40

57.86
21.33

EEASE (2)

*

$250.58

$18.13

$279.20

$749.29

$334.11

$210.44

$303.42

$564.56

$194.90

$163.95

$128.59

$98.03

3315.20
$13.13

$749.29
$276.27

HOUSE*
Tons

8.20

96.60

6.62

2.22

23.65

58.77

56.41

45.76

OLD (3) IMISCELI
$ j Tons

$120.70

$1,421.95

$97.44

$32.68

$348.13

$865.09

$830.36

$673.59

114.60 ] $1,666. 91

111.79

95.16

$1,645.55

$1.400.76

249.09 |$3,666.60

868.87
2.22

249.09
72.41

12789.75
$32.68

$3.666.60
$1.065.81

3.35

2.15

5.50
2.15
3.35
2.75

JWECUS (4)
$

$130.65

$90.30

220.95
$90.30

$130.65
$110.48

(1) Cost of dfsposing grit J12.95/ton
(2) Cost of disposing grease $12.957ton
(3) Household refers to the normal office or household type refuse including regular

cleanup.
The cost of disposal * $14.72

(4) Includes the removal of trees and fences. The cost of disposal « $35.00/ton
(5) Monthly amounts and costs as invoiced by Ufrmebago Reclamation, Inc.
* Mo Data . _,-. ....
RUE/bal 2/22/90



Maintenance
Requests

TABLE 33
SANITARY DISTRICT OP ROCKFORD
Maintenance Request Summary

| Hanhours ||
I to Repair 11 Cost, Dollars

II"—"
I I

No. [Department | [Number
=== [ ================«======= | [ =======

24 [Administration || 163
40 [Engineering [| 4
50 (Plant Operations || 8
51 [Chemistry jj 61
52 |lnd. Surveillance || 52
60 [Supporting Service || 0
61 [Bldg & Grounds | | 26
70 [Sewers & Lift Sta || 116
75 (Trucks & Autos || 733
80 (Uastewater Treatment || 3
81 (Main Pump & Chlor Bldg jj 117
82 (Grit Bldg & Primary Tanks]) 148
83 [Vacuum Filter Bldg jj 735
84 | Aeration jj 202
90 [Maintenance | [ 0
99 [Other || 0
...,......_._.__.............,,_...__.

(Total || 2,368

.......
X of

1— ——
1

...... n........
Xof ||

Total || Hours [Total || Labor
=======

6.9
0.2
0.3
2.6
2.2
0.0
1.1
4.9
31.0
0.1
4.9
6.3
31.0
8.5
0.0
0.0

100.0

1=========
| 700.5
j 10.5
[ 8.7
| 126.2
| 166.0
| 0.0
| 117.0
| 615.2
| 2408.6
[ 4.0
| 468.2
| 846.1
| 2929.2
j 1782.4
| 0.0
| 107.0

======[ ]========

6.9 [j 7457
0.1 jj 100
0.1 || 90
1.2 || 1302
1.6 (I 1834
0.0 || 0
1.1 || 1253
6.0 || 6689
23.7 [j 26778
0.0 |j 37
4.6 j| 5085
8.3 |j 9327
28.8 || 32380
17.5 I) 19749
0.0 || 0
1.1 [I 1184

---...I ! _ _ _|. ._.--_.- _ _ _ _ _ _ ! ! _ , _ _ „ .
[10,289.6 (101.0 || 113265

X of X of
Total [Material [Total
========

6.7
0.1
0.1
1.2
1.6
0.0
1.1
6.0
23.9
0.0
4.5
8.3
28.9
17.6
0.0
1.1

101.1

========
0
0
0
0
0
0
0

67165
10062

0
0
0
0
0
0
0

77227

======
0.0
0.0
0.0
0.0
0.0
0.0
0.0
87.0
13.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0......
100

Total
========

7457
100
90

1302
1834

0
1253
73854
36840

37
5085
9327
32380
19749

0
0

........

189308

X of
Total

=======
3.9
0.1
0.0
0.7
1.0
0.0
0.7
39.0
19.5
0.0
2.7
4.9
17.1
10.4
0.0
0.0

100.0

bal 1/30/90



TABLE 34

WASTEWATER HAULER'S REPORT SUMMARY (1)
Monthly Totals - 1989

Month

January

February

March

April

May

June

July

August

September

October

November

December

No. of
Loads

141

65

135

179

214

210

188

194

215

162

142

98

Gallons
x 1000

433.3

127.4

226.9

320.0

405.8

276.6

215.9

313.2

309.0

177.8

134.9

150.9

Lbs
TSS

24363

12964

20861

22617

30834

24777

18316

24097

28329

17149

12209

14822

Lbs
BOD

10470

4991

8628

11073

12841

10842

8427

10228

12020

6944

5899

6270

AVERAGE

TOTAL

162

1943

257.6

3092

20945

251338

9053

108633

(1) Summary of septage, leachate, and compatible wastewater
and sludge hauled to the treatment plant for disposal.

RWE/bal 2/20/90



FIGURE 1
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FIGURE 3
TBllTUKNT PLANT INTL LOADING TS. TOd
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FIGURE 5
BLUDOB UNDERFLOW CONCBNTBATION VS TUB
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FIGURE 7
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SULFAMIC ACID USEAGE PER MONTH
Invoiced Amounts—Figure 12 f
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FIGURE. 13

WET VACUUM FILTER CAKE TONS PER MONTH
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FIGURE 14

LIME USAGE PER MONTH
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FIGURE 15

FERRIC CHLORIDE USAGE FER MONTH
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FIGURE 16

ELECTRICAL POWER CONSUMPTION FOR SDR
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FIGURE 17

ELECTRICAL POWER $ COSTS FOR SDR
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FIGURE 18~

MAIN PUMP ELEC POWER MEASUREMENT
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FIGURE i?
SJUL SLODOl INY1NTOHY
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FIGURE '20

WEEKLY TREATMENT PLT EFFLUENT TSS
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FIGURE 21

WEEKLY TREATMENT PLT EFFLUENT TSS
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FIGURE 22

WEEKLY TREATMENT PLT EFFLUENT BOD

i i i i i i i i i t i i i i

WEZK3/UOWH

130

1SO-

ItO-

100-

00-

GO-

TO -

60-

00-

-W-

30-

Permft IMt (« ag/U

J J J A A A A 3 S S S O O O O N N N N Q D D D



FIGURE 23

WEEKLY TREATMENT PLT EFFLUENT BOD
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FIGURE 24

MONTHLY TREATMENT PLT EFFLUENT TSS
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FIGURE 25

MONTHLY TREATMENT PLT EFFLUENT BOD
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FIGURE 34
SANITARY DISTRICT OF ROCKFORD TREATMENT PLANT - SUMMARY OF UNITS REMOVED FROM OPERATION

19 89

Treatment Unit

T.F. Effluent Puiu

No. 1
No. 2
No. 3

Aeration System

Aerator 1A
Aerator 18
Aerator 1C
Aerator 10
Aerator 2A
Aerator 2B
Aerator 2C
Aerator 20
Aerator 3A
Aerator 38
Aerator 3C
Aerator 3D
Aerator 4A
Aerator 48
Aerator 4C
Aerator 40 ]

Month
JAN FEB MAR APR

WEEK NO.
1 2 3 4 3 8 7 a D 10 11 12 13 H IS 16 17 16 10

1111

1

11111111'-
•

__

MAY JUNE JULY

20 21 22 23 24 23 26 27 28 29

M^MI

5III

AUQ SEPT OCT NOV

30 31 32 33 34 35 36 37 3fl 30 40 41 42 43 44 49

11-= \1I
;

DEC

48 47 48 49 90 5t 52

JT/bal trick.frm

B = Equipment out of service



L i L L ISAhiirfRY uii/RICi uf RGiM-O' .iiJATMcm'PLAni
7 19 89

Ho n£MOVi_i/ FRO!i

Treatment Unit

Aeration System

Aerator 5A
Aerator 58
Aerator 5C
Aerator 5D

Aerator 6A
Aerator 68
Aerator 6C
Aerator 60

Final Tank IN
Final Tank 2N
final Tank 3H
Final Tank AM
Final Tank 5N
Final Tank 6M

Final Tank IS
Final Tank 2S
Final Tank 3S
Final Tank AS
Final Tank 5S
Final Tank 6S

Aeration Building

UAS PUTO 1
WAS Pure 2
UAS Pure 3

R.S. Puno 1
R.S. Pump 2
R.S. Pimp 3

Month
JAN FEB MAR APR MAY

WEEK NO.
1 2 3 4 5 0 7 8 B 10 11 12 13 14 15 16 17 18 19 20 21

;!!!!!!!!!•11I11I1!~

-U4:
B̂

•

JUNE JULY

22 23 2< 28 28 27 28 29

•1

AUQ

30 3t 32 33 34 39

Z••

SEPT OCT NOT

36 37 38 M 40 4 1 42 43 44 43 48 47

•••••••Z

DEC

48 49 90 SI 92

:iiir——

= Equipment out of service



FIGURE 28

INFLUENT BOD Loading, PPD
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U J J- U I - .SAN1IARY UlbfRICl UF ROiM-br jiKtiATHtNi 'PLAm - SbnwRY
19 89

or n£MO\iiu FROh

Treatment Unit
Month

JAN
WEEK NO.

FEB MAR APR MAY JUNE

9 .6 .7 .8 .9 .10. 11 . 12_..13 14. 15 IB 17.18.19 80 ,21 22 .83 .24 .2926 27

JULY

2S_.2B

AUG SEPT OCT NOV DEC

31 132 .33 i34 133 36 37 i Ml 39 401 41 i 42 43 44 43 49 47 48 .49 .9C i 9 . 92

Main Puip Station 2

Pump No. 1

Punp No. 2

Pump Ho. 3

Pump Ho. A

Rake No. 1

Rake Ho. 2

Prinary Tanks

Tank Ho. 1

Tank No. 2

Tank No. 3

Tank No.

Tank No. 5

Tank No. 6

Tank No. 7

Tank No. 8

Tank No. 9

Tank No. 10

JT/bal annual.frm

= Equipment out of service



FIGURE 32
SANITARY DISTRICT OF ROCKFORD TREATMENT PLANT - SUMMARY OF UNITS REMOVED FROM OPERATION

19"

Treatment Unit

1 .2 ,3_^4_.8_.6 .7 16 .9 .10 .11 . 12 i13 . 4 i 9 iia .17 .16 .18.20.21 .22 23 . 24 2S ,26 , 27 26_ 29. 30. 31 33' 33 i 34 .35.36 [37 .38 .39 i JO 41 42 .43 . 44 45 .46 147 .48 49 SO .51 .32

Chtprinatipn Svst.

CMorinator #1

Chlonnator *2

UclI Chlor nator

E f f . Utr. Puno 1

E f f . Utr. Purno 2

Sludge Thtckcnina Tk
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*ANC£ HO. 361

GENERAL PRETREATMENT PROGRAM,
ANE i i»Af AND PR^ATE SEWERS AND DRAINS,

™^£TIES *** VIOLATIONS THEREOF
JJI THE* DISTRICT OF ROCKFORD

WHEREAS, Titl«
and .

development l u S ? ^^^^ relating to th
programs reqai/eT the^ ̂ ^^2rer)cs °* ̂ en«al pretreatment
lapleaent s\Tch a a^I^i taLict of RocfcCord *o develop and** a gener<eatment program, and

WHEREAS, said
regulatory provisi 6 *** ««a<=tment of

BEAS, the Board «<•
determined^*- * Sanitary District of Rockford

regulation of nuhi?^ .-aeral Pr«*r«atment program and the
Act and regulations * Sw0rs and drains complies with the

WHEREAS , th« Rna-^^ ^
has determined thatVn?fes °? the Sanitary District of Rockf oru_
safety and welfare. *ice is necessary for the public health,

" '" / 'J-'M-m*KPQp1? t,^ . .,
Sanitary District «7 -̂ ^ied by "t11* Board of Trustees of the2 J.S«TICT; of Ro<state of Illinois:



ARTXCU5 x

The effective date of this amended Ordinance shall be October 24,
1988.

MTXCLB IX

Pursuant to the requirements of Title XIX of the Clean Water Act
(33 USC, Sec. 1251, e£ ssa.) and regulations promulgated thereunder,
and the Illinois Environmental Protection Act as amended (Ch. llli,
111. Rev. Stat., Sec. 1001, et seq.l. the articles of the following
ordinance are hereby enacted by the Board of Trustees of the Sanitary
District of Rockford.



ARTICLZ III

SECTION l. Abbreviations

The following abbreviations shall have the designated meanings:

BOO Biochemical Oxygen Demand
CERCLA Comprehensive Environmental Response, Compensation and

Liability Act
CFR Code of Federal Regulations
coo Chemical oxygen Demand
FOG Fats, Oils and Grease
IEPA Illinois Environmental Protection Agency
mg/1 Milligrams per liter
HCPS National Categorical Pretreatment Standards
NPDES National Pollutant Discharge Elimination System
POTW Publicly Owned Treatment Works
PSES Pretreatment Standards for Existing Sources
PSNS Pretreatment Standards for Hew Sources _
RCRA Resource Conservation and Recovery Act
SIC standard Industrial Classification
SWDA Solid Waste Disposal Act, 42 USC 6901 et. seq.
TSS Total Suspended Solids
TTO Total Toxic Organics
USC united States Code
USEPA United States Environmental Protection Agency

SECTION 2. "A" as in "Cyanide-A" shall mean amenable to alkaline
chlorinat ion .

SECTION 3. "Act" shall mean the Federal Water Pollution Control Act
33 USC 1251 et. sea.

SECTION 4. "Administrator" shall mean the Regional Administrator c
Region V of the U.S. Environmental Protection Agency or Director i..
a NPDES State with an approved state pretreataent program.

SECTION 5. "Applicable Pretreatment Standards" shall mean, for any
specified pollutant, District prohibitive discharge standards,
District's specific limitations on discharge, the State of Illinois
pretreatment standards or the National Categorical Pretreatment
Standards (when effective) , whichever standard is most stringent.

SECTION 6. "Approval Authority" shall mean the Administrator.

SECTION 7. "Authority" shall mean the Sanitary District of RocJcford.

SECTION 8 . "Authorized Representative of Industrial User" shall mean
(i) a principal executive officer of at least the level of vice
president, if the Industrial User is a corporation; (ii) a general
partner or proprietor if the Industrial User is a partnership or



proprietorship, respectively; (iii) a duly authorized representative
of the individual designated, above. A person is a duly authorized
representative only if the authorization is made in writing to the
District by a person described above.

SECTION 9. "Baseline Report" shall mean that report required by 40
CFR Section 403.12 b(l - 7).

SECTION 10. "Biochemical Oxygen Demand (BOD)" shall mean the quantity
of oxygen, expressed in mg/1, utilized in the biochemical oxidation
.of organic matter under standard laboratory procedures as described
in Standard Methods.

SECTION 11. "Board of Trustees" or" Board" shall mean the Board of
Trustees of the Sanitary District of Rockford.

SECTION 12. "By-Pass" shall mean the intentional diversion of waste
streams from any portion of an Industrial User's treatment facility.

SECTION 13. "Chemical Oxygen Demand (COD)" shall mean the quantity of
oxygen consumed from a chemical oxidant (standard potassium dichromate
solution) under standard laboratory procedures as described in
Standard Methods.

SECTION 14. "Combined Waste Stream Formula" shall mean the formula as
found in 40 CFR Section 403.6 (e) (l) (i).

SECTION 15. "Composite Sample" shall mean a sample of wastewater based
on a flow proportional or time proportional method.

SECTION 16. "Cooling Water" shall mean the water discharged from any
use such as air conditioning, cooling or refrigeration, or to which
the only pollutant added is heat.

SECTION 17. "Compatible Pollutant" shall mean biochemical oxygen de-
mand, chemical oxygen demand, FOG, suspended solids and fecal coliform
bacteria; plus any additional pollutants identified in the District's
POTW NPDES permit, where the POTW treats such pollutants and, in fact,
does treat such pollutants to the degrees required by the POTW's NPDES
permit.

SECTION 18. "Consistent POTW Treatment Works Removal", "Pollutant
Removal" or "Removal" shall mean reduction in the amount of a
pollutant or alteration of the nature of a pollutant in the influent
of the POTW to a less incompatible or harmless state in the effluent.
Consistent District removal efficiency shall be the difference between
tne average concentration of the pollutant in the influent of the
treatment plant and the average concentration of the pollutant in the
effluent of the treatment plant divided by the average concentration
of the pollutant in the influent.



SECTION 19. "Control Authority11 shall mean the Sanitary District of
Rockford.

SECTION 20. "Dilution Waters" shall mean unpolluted wastewater from
a User. Such vastevater includes, but is not limited to:

A. Boiler blovdovn streams, non-contact cooling streams,
st ormvat er streams (vher e permitted by D is tr ict) and
demlneralizer backwash streams.

B. Sanitary or process waste streams where such streams are not
regulated by a categorical pretreatment standard.

SECTION 21. "Discharge" shall mean the discharge of treated or
untreated vastevater to the District POTW.

SECTION 22. "District" or "Sanitary District" shall mean the Sanitary
District of Rockford.

SECTION 23. "District Director" shall mean the Chief Administrator of
the Sanitary District of Rockford.

SECTION 24. "District Engineer" shall mean the Chief Engineer of thi
Sanitary District of Rockford registered as a Professional Engineer"
by the State of Illinois.

SECTION 25. "Existing Source" shall mean any building, structure,
facility or installation from which there is or may be a discharge,
the operation of which commenced prior to promulgation of the
Pretreatment standards under Section 307(c) of the Act which are
applicable to such sources.

SECTION 26. "Fecal Coliform" shall mean any number of organisms common
to the intestinal tract of man and animals whose presence in sanitary
sewage is an indicator of pollution.

SECTION 27. "Fats, Oil, or Grease (FOG)" shall mean any hydrocarbons,
fatty acids, soaps, fats, waxes, oils, and any other material that is
extracted by freon solvent.

SECTION 28. "Flow" shall mean volume of wastewater.

SECTION 29. "Fundamentally Different Factors Variance" shall mean a
variation granted under the provisions of 40 CFR Part 403.13.

SECTION 30. "Garbage" shall mean solid wastes from the domestic and
commercial preparation, cooking and dispensing of food, and from the
commercial handling, storage and sale of produce.

SECTION 31. "Grab sample" shall mean a sample which is taken from a
waste stream on a one-time basis with no regard to the flow in the
waste stream and without consideration of time.



SECTION 32. "General Pretreatment Regulations" shall mean General
Pretreatment Regulations for Existing and New Sources, 40 CFR part
•403, as amended.

SECTION 33. "Hazardous Waste" shall mean waste meeting the criteria
in RCRA 40 CFR, Part 261 or regulations of the Illinois Environmental
Protection Agency. Domestic sewage or any mixture of domestic sewage
and other waste that are introduced to the POTW sewage system are not
considered hazardous wastes under RCRA.

SECTION 34. "Incompatible Pollutant" shall mean all pollutants other
•than "compatible pollutants" as defined in this Article.

SECTION 35. "Industrial User" shall mean a manufacturing or process
facility which, is engaged in a productive or profit-making venture,
or is engaged in the purchase or sale of goods/ transaction of
business or who otherwise renders services to the public, but shall
not include wastewater hauler.

SECTION 36. "Interference" shall mean a discharge by an Industrial
User which, alone or in conjunction with a discharge or discharges by
other sources, inhibits or disrupts the District's POTW, its treatment
processes or operations, or its sludge processes, use of disposal and
which is a cause of a violation of any requirement of the POTW's NPDES
permit (including an increase in the magnitude or duration of a
violation) or of the prevention of sewage sludge use or disposal in
compliance with the following statutory provisions and regulations or
permits issued thereunder, (or more stringent State or • local
regulations): Section 405 of the Clean Water Act, the Solid Waste
Disposal Act (SWDA) (including Title II, more commonly referred to as
the Resource Conservation and Recovery Act (RCRA) , and including State
regulations contained in any State sludge management plan prepared
pursuant to Subtitle D of the SWDA) , the Clean Air Act, the Toxic
Substance Control Act, and the Marine Protection Research and
Sanctuaries Act.

SECTION 37. "National Categorical Pretreatment" shall mean any
regulation containing pollutant discharge limits promulgated by the
USEPA in accordance with Section 307 (b) and (c) of the Act, and 40 CFR
Section 403.5 which applies to industrial users.

SECTION 38. "National Pollutant Discharge Elimination System Permit
(NPDES Permit)" shall mean a permit issued under the National
Pollutant Discharge Elimination System for Discharge of Wastewaters
to the Navigable Waters of the United States pursuant to the Act.

SECTION 39. "New Source1* shall mean any building, structure, facility
or installation from which there is or may be a discharge of
pollutants, the construction of which commenced after the publication
of proposed pretreatment standards under Section 307(c) of the Act,
will be applicable to such source if such standards are thereafter
promulgated in accordance with that section. This definition
incorporates by reference the provisions of 40 CFR Section 403.3
as if set forth herein in its entirety.



SECTION 40. "Pass Through" shall mean a discharge which exits the i'OTW
into waters of the United States in quantities or concentrations
which, alone or in conjunction with a discharge or discharges from
other sources, is a cause of a violation of any requirement of the
POTW's NPDES permit. Cause of a violation shall also include an
increase in the magnitude or duration of a violation.

SECTION 41. "Permitted Wastewater Hauler Vehicle" shall mean a vehicle '
used for hauling wastewater, which has been granted a permit under the
requirements of this Ordinance.

SECTION 42. "Person" shall mean any individual, firm, company,
association, society, corporation or group.

SECTION 43. "pH" shall mean the intensity of the acid or base '
condition of a solution, calculated by taking the logarithm of the
reciprocal of the hydrogen ion concentration.

SECTION 44. "Plant Operations Manager" shall mean the professional and
administrative position at the District with responsibility for the
day to day operation of the POTW, the District's pretreatment program
and compliance with applicable state and federal statutes an''
regulations relating thereto. _

SECTION 45. "Pollutant" shall mean any dredged spoil, solid waste,
incinerator res idue, sewage, garbage, sewage sludge, munitions,
chemical wastes, biological materials, radioactive materials, heat,
wrecked or discharged equipment, rock, sand, cellar dirt and
industrial, municipal, and agricultural waste discharged into water.

SECTION 46. "POTW Treatment Plant" shall mean that portion of the
POTW designed to provide treatment to wastewater and sludges produced.

SECTION 47. "Pretreatment" shall mean the reduction of the amount of
pollutants, the elimination of pollutants, or the alteration of the
nature of pollutant properties in wastewater to a less harmful state
prior to or in lieu of discharging or otherwise introducing such
pollutants into a POTW.

SECTION 48. "Pretreatment Requirements" shall mean any substantive or
procedural requirement related to pretreatment, other than a National
Categorical Pretreatment Standard, imposed on an industrial user.

SECTION 49. "Prohibitive Discharge Standard" shall mean any regulation
developed under the authority of Section 307 (b) of the Act and 40
CTR, Section 403.5.

SECTION 50. "Publicly owned treatment works (POTW)" shall mean a
treatment works as defined by Section 212 of the Act, owned by the
District. This definition includes any interceptor sewers that convey
vastewater to the POTW treatment plant regardless of ownership, but
does not include pipes, sewers or other conveyances not connected to
a facility providing treatment. For the purposes of this ordinance,



POTW shall also include any sewers that convey wastewaters to the POTW
from persons outside the District who are, by contract or agreement
with the District, Users of the District's POTW.

SECTION 51. "Qualified Professional" shall mean an individual with
working knowledge of facility processes and wastewater discharge.

SECTION 52. "Sanitary Sewer" shall mean a sewer which carries sani-
tary and Industrial wastewater, and to which storm, surface and ground
water are not intentionally admitted.

SECTION 53. "Severe Property Damage" shall mean substantial physical
damage to property, damage to treatment facilities which causes them
to become inoperable or substantial and permanent loss of natural
resources which can reasonably be expected to occur in the absence of
a bypass. For purposes of this definition, Severe Property Damage
does not mean economic loss caused by delays in production.

SECTION 54. "Shall" is mandatory*. "May" is permissive.

SECTION 55. "Significant Industrial User" shall mean any Industrial
User of the District's wastewater disposal system who (i) has a
discharge flow of 50,000 gallons or more per average work day, or (ii)
has a discharge flow greater than 5* of the flow in the District' s
wastewater treatment system, or (iii) has in its wastewater
incompatible pollutants as defined pursuant to Section 307 of the Act,
or by State Statutes, or by applicable federal of state rules and
regulations, or (iv) is found by the District, IEPA or USEPA to have
significant impact, either singly or in combination with other con-
tributing industries, on the wastewater treatment system, the quality
of sludge, the system's effluent quality, or air emissions generated
by the system, (v) is a member of a NCPS promulgated by the USEPA in
accordance with Section 307 (b) and (c) of the Act, and 40 CFR, Section
403.5 which applies to industrial users.

SECTION 56. "Significant Non-Compliance" shall mean the violation of
applicable pretreatment standards by an Industrial User where such
violations meet one or more of the following criteria:

A. Violations of wastewater discharge limits.

1. Chronic Violations - A pattern of significantly violating
applicable pretreatment standards and requirements under
this Ordinance indicated by forty percent (40%) or more
of the measurements exceeding the same daily maximum limit
or the same average limit for a given pollutant in a six
month period (any magnitude of excursion) . The minimum
number of measurements to be considered shall be five
samples over a one calendar month period during the six
months, or

2. Technical Review criteria (TRC) Violations - Greater than
twenty percent (20%) of the measurements exceed the same
daily maximum limit or the same average limit by more than
the TRC in a six month period. The TRC factor for all

8



incompatible pollutants except pH is 1.2. Minimum number
of measurements to be considered shall be five samples
over a one-calendar month period during the six months,
or

3. Any other violation or violations of an effluent limit
(average or daily maximum) that has or have caused, alone
or in combination with other discharges, interference"
(e.g. slug loads or contamination of sludge) or pass
through as defined in this Ordinance; or endangered the
health of District personnel or the public, or —

4. Any discharge of a pollutant which has caused imminent
endangerment to human health/welfare or to the environment̂
and resulted in the District's exercise of its emergency
authority to halt or prevent such a discharge.

B. Violations of compliance schedule steps contained in a—
compliance directive or plan approved following a compliance
directive, for starting construction, completing construction,
and attaining final compliance by 30 days or more after the .
schedule date, unless due to good and valid cause includir -'
force ma-teure. if proven by the user.

C. Failure to provide reports for compliance schedules, self-
monitoring data, or categorical standards (baseline monitoring
reports, 9 0-day compliance reports, and periodic reports),
within 30 days from the due date, after receiving verbal or~
written notice from the District. *

Where District returns such reports to a permittee because they_
are incomplete, inaccurate or improper, failure to resubmit
corrected reports within 30 days of return by District.

D. Failure to accurately report non-compliance.

E. Reporting false information.

F. Failure to install monitoring facilities.

G. Exceeding variance limits.

H. Discharging without permit or approval when such discharge
causes interference, pass through or when continuing violations
occur resulting in environmental damage.

I. Any violation of permit conditions if evidenced by neglect or
intent.

J. Refusal by a significant Industrial User to allow access by
District personnel to its premises.

K. Any other violation or group of violations similar nature to
those set forth in Paragraphs A-J which the District considers
to be significant.



When an Industrial User is in significant non-compliance, the
District shall (1) report such information to the Environmental
Protection Agency Region V as part of the Pretreatment Annual
Report; (2) list the Industrial User in Rockford's newspaper in
accordance with Article V, Section 7 of this Ordinance as having
significant violations; and (3) address the significant non
compliance through appropriate enforcement action.

SECTION 57. "Significant Violation" shall mean a violation which:

1. Remains uncorrected 45 days after notice of nonccmpliance; or

2. Is part of a pattern of noncompliance over a twelve (12)
month period; or

3. Involves a failure to accurately report noncompliance; or

4* Results in District exercising its emergency authority under
Article VII of this Ordinance.

SECTION 58. "Sludge" shall mean the settleable solids separated from
the liquids during the wastewater treatment processes.

SECTION 59. "Slug" shall mean any discharge of water or wastewater
which interferes with the District's POTW or:

a. is a concentration of any given pollutant, as measured by a
grab sample, exceeding by more than five (5) times the
allowable concentration specified in Article IV, Sections 2
and 3 of this Ordinance, or

b. is a violation of the requirements of sub-sections IB(1-2, 8
or 11) of Article rv, by:

(i) creating a fire hazard;

(ii) causing obstruction to the flow in a sewer due to the
presence of solid or viscous materials; or

(iii) having a pH less than 5.0 or greater than 12.5; or

(iv) having a temperature in excess of 65 degrees C. (157
degrees F.); or

(v) having a concentration of fats, oils and grease (FOG) which
exceeds 250 mg/L.

SECTION 60. "Standard Methods" shall mean the laboratory procedures
set forth in the latest edition, at the time of analysis, of "standard
Methods for the Examination of Water and Wastewater" prepared and
published jointly by the American Public Health Association, the
American Water Works Association, and the Water Pollution Control
Federation, and any other procedures recognized by the USEPA and IEPA.

10



SECTION 61. "T" as in "Cyanide-T" shall mean total.

SECTION 62. "Total Metals" shall mean the sum of the concentration of
Copper, Nickel, Total Chromium and Zinc.

SECTION 63. "Total Solids" shall mean the sum of suspended and dis-
solved solids.

SECTION 64. "Total Suspended Solids (TSS)" shall mean total suspended
matter, expressed in milligrams per liter, that either floats on the
surface of, or is in suspension in water, wastewater or other liquids-
and is removable by laboratory filtration as prescribed in Standard
Methods.

SECTION 65. "Total Toxic Organics" shall mean the summation of all"
quantified values greater than 0.01 milligrams per liter for the toxic
organics as specified in the applicable regulation.

SECTION 66. "Toxic Pollutant" shall mean those incompatible pollutants
or combinations of pollutants, including disease-causing agents, which
after discharge and upon exposure, ingest ion, inhalation or_
assimilation into any organism, either directly from the environmer^
or indirectly by ingestion through food chains, will, on the basis w_
information available to the Administrator, cause death, disease,
behavioral abnormalities, cancer, genetic mutations, physiological"
malfunctions (including malfunctions in reproduction) or physical
deformations, in such organisms or their offspring.

SECTION 67 v "United States Environmental Protection Agency" or "USEPA"
shall include the Administrator or other duly authorized official of
said agency, as appropriate.

SECTION 68. "Unpolluted Water" shall mean water of quality equal to
or better than the IEPA effluent criteria in effect, or water that
would not cause violation of receiving water quality standards and
would not be benefited by discharge to the sanitary sewers and
wastewater treatment facilities provided.

SECTION 69. "Upset" shall mean an exceptional incident in which thai-
is unintentional and temporary noncompliance with applicable
Pretreatment Standards because of factors beyond the reasonable
control of the Industrial User. An Upset does not include
noncompliance to the extent caused by operational error, improperly
designed treatment facilities, inadequate treatment facilities, lac>
of preventive maintenance, or careless or improper operation.

SECTION 70. "User" shall mean any person who contributes, causes 01
permits the contribution of wastewater into the District's POTW.

SECTION 71. "Wastewater" shall mean the combination of the liquid anc1
water carried wastes from residences, commercial buildings, industrial
plants and institutions including polluted cooling water.
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A. Sanitary Wastewatar shall mean the combination of liquid and
water carried wastes discharged from toilet and other sanitary
plumbing facilities*

B. Industrial Wastewater shall mean a combination of liquid and
water-carried waste, discharged from any industrial or
commercial establishment and resulting from any trade or
process carried on in that establishment including the
wastewater from pretreatment facilities and polluted cooling
water.

C. Combined Wastewater shall mean wastewater including sanitary
wastewater, industrial wastewater, storm water, infiltration
and inflow carried to the POTtf treatment facilities by a sewer.

SECTION 72. "Wastewater Discharge Permit1* shall mean the document or
documents issued to a User by the District in accordance with the
terms of this Ordinance.

SECTION 73. "Wastewater Hauler" shall mean any person, partnership or
corporation engaged in transporting sanitary wastewater as a
commercial venture.

SECTION 74. "Waters of the State of Illinois" shall mean all streams,
lakes, ponds, marshes, water courses, waterways, wells, springs,
reservoirs, aquifers, irrigation systems, drainage systems and all
other bodies or accumulations of water, -surface or underground,
natural or artificial, public or private, which are contained within,
flow through, or border upon the State of Illinois or any portion
thereof.

12



AHTICLB r7

WASTBWATER TRZATKTTOT AND PRETREATHBHT REGULATIONS

SECTIOK 1. PROHIBITIVE DISCHARGE STANDARDS

A. Ko person shall discharge or cause to be discharged any storm-
water, foundation drainwater, groundwater, roof runoff, surface
drainage, cooling waters, or any other unpolluted water to any
sanitary sewer.

B, Ko User shall discharge or cause to be discharged, directly or
indirectly, any pollutant or wastewater which interferes with
or passes through the POTW. The following general prohibitions
shall apply to all Users of District's POTW whether or not a
User is subject to National Categorical Pretreatment Standards
or any other National, State or local Pretreatment Standards
or Requirements. A User may not contribute the following
substances to District's POTW:

(1) Any liquids, solids or gases which by reason of
nature or quantity are, or may be, sufficient either alone
or by interaction with other substances to cause fire or"
explosion or be injurious or hazardous in any other way
to the POTW or to the operation • of the POTW. At no time,
shall two successive readings on a meter capable of-
reading L.E.L. (lower explosive limit) at a point at the
nearest accessible point to the POTW in a sanitary sewer,
at the point of discharge into the POTW, or at any point
in the POTW be more than five percent (5%) nor any single
reading greater than ten percent (10*) . (Examples of
liquids, solids or gases to which this section includes,
but are not limited to, gasoline, kerosene, naphtha,
benzene , toluene , xylene , ethers , alcohols , ketones ,
aldehydes, peroxides, chlorates, perchloroates, bromates,
polychlorinated biphenyls, polybrominated biphenyls
carbides, hydrides, stoddard solvents, and sulfides.)

(2) Solid or viscous substances which may cause obstruction
to the flow in a sewer or other interference with the
operation of the wastewater treatment facilities such as,
but not limited to : grease, garbage with particles
greater than one-half inch (iw) in any dimension, animal
guts or tissues, paunch manure, bones, hair, hides or
fleshings, entrails, whole blood, feathers, ashes,
cinders, sand, spent lime, stone or marble dust, metal,
glass, straw, shavings, grass clippings, rags, spent
grains, spent hops, waste paper, wood, plastics, tar,
asphalt residues from refining or processing of fuel or
lubricating oil, mud or glass grinding or polishing
wastes, or tumbling and deburring stones.
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(3) Any wastewater having a pH less than 5.0 or greater than
12.5 units, unless more strictly limited elsewhere in this
ordinance.

(4) Any wastewater containing incompatible pollutants in
sufficient quantity, either singly or by interaction with
other pollutants, to injure or interfere with any
vastewater treatment process, constitute a hazard to
humans or animals, create a incompatible effect in the
receiving water of the POTW, exceed the limitation set
forth in a National Categorical Pretreatment Standard

• (when effective), or in Section 2 of this Article IV or
create a public nuisance. An incompatible pollutant shall
include, but not be limited to, any pollutant identified
pursuant to Section 307 (a) of the Act.

(5) Any noxious or malodorous liquids, gases, or solids which
either singly or by interaction with other wastewaters are
sufficient to create a public nuisance or hazard to life
or are sufficient to prevent entry into sewers for their
maintenance and repair.

(6} In no case shall a substance discharged to the POTW cause
the POTW to be in non-compliance with sludge use or
disposal criteria, guidelines or regulations developed
under Section 405 of the Act; any criteria guidelines or
regulations affecting sludge use or disposal developed
pursuant to the RCRA, SWDA, the Clean Water Act, the Toxic
Substances Control Act, or State criteria applicable to
the sludge management method being used.

(7) Any substance which will cause the POTW to violate its
NPDES Permit or the receiving water quality standards.

(8) Any wastewater having a temperature at the point of
discharge to the POTW which will inhibit biological
activity in the POTW treatment plant resulting in
interference; in no case shall wastewater be introduced
to the POTW which exceeds 65°C (157*F) or which exceeds
40«C (104«F) at the POTW treatment plant.

(9) Any pollutants, including compatible pollutants released
at a flow or pollutant concentration which a User knows
or has reason to know will cause interference to the POTW.
In no case shall a slug measured at the point of discharge
to the POTW have a flow rate or contain concentrations of
pollutants that exceed, more than five (5) times the
average twenty-four (24) hour concentrations, or 24-hour
flow during normal operation; provided, however, that a
User subj ect to National Categorical Pretreatment
Standards shall comply with such standards in addition to
this subsection B (9).
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(10) Any wastewater containing any radioactive wastes or
isotopes of such half life or concentration as may exceed
limits established by state or Federal regulations.

(11) Any wastewater which may contain more than 250 mg/L weight ~
of fat, oil, grease (FOG) or freon extractable material.

(12) Any wastewater containing BOD, total solids, or suspended-
solids of such character and quantity that unusual
attention or expense is required to handle such materials
at the sewage treatment plant; provided however, that a_
User may be permitted by specific, written agreement with
the District, which agreement to discharge such BOD or TSS
may provide for special charges, payments or provisions
for treating and testing equipment.

(13) Ammonia nitrogen in amounts that would cause District to
fail to comply with regulations of IEPA.

(14) Mercury in amounts that would exceed the requirements of
Section 307.103 of Title 35: Environmental Pollution,
Subtitle C, Water Pollution, Chapter 1, Pollution Centre^"
Board, as
amended.

(15) Hazardous waste shall not be discharged to the sanitary
sewer system by truck, rail, or. dedicated pipeline.

SECTION 2. SPECIFIC LIMITATIONS ON DISCHARGE

Discharges from each separate discharge of a User, as measured under
the provisions of this ordinance, shall not, during the period set'
forth in this Section 2, contain in excess of the following
concentrations based upon a 24-hour composite sample. Multiple
industrial wastewater discharges from a permitted facility may be
combined in a flow weighted manner to determine compliance with the
following limitations for a 24-hour composite sample. Mass limits
may be imposed as deemed necessary by the District.

Cadmium, total ............... 0.9 mg/L
Chromium, total hexavalent, plus

mg/L
Chromium, total he
Copper, total . .
Cyanide, total by
Iron, total. . . ,
Manganese, total .
Nickel, total. . ,
Zinc, total. . . .
Lead, total. . . .
Antimony . . . . .
Arsenic . . . . ,
Selenium . . . . ,

sxavalent . . . . .

distillation . . . .

. . . 10.0 mg/L

. . . 15.0 mg/L
. . . . 1.7 mg/L
. . . . 100.0 mg/L
. . . . 100.0 mg/L
. . . . 10.0 mg/L
. . . . 20.0 mg/L
. . . . 5.0 mg/L
. * . . 30.0 mg/L
. . . . 7*0 mg/L
. . . . Reserved

Silver ................... 12.0 mg/L
Molybdenum ................. Reserved
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SECTION 3. INCORPORATION OF NATIONAL CATEGORICAL PRETREATMENT
STANDARDS

Upon the promulgation of the National categorical Pro-treatment
Standard (NCPS) for a particular User, the said standard, if more
stringent than the limitations imposed under this ordinance for
sources in that category, shall, whan effective, immediately super-
sede the limitations and conditions imposed under this ordinance.
The District Director shall notify all known affected Users of the
applicable reporting requirements under 40 CFR, Section 403.12.
Mass limits may be imposed as deemed necessary by the District.

SECTION 4. FINAL NATIONAL CATEGORICAL PRETREATMENT STANDARDS

A. Job shop and independent printed circuit board manufacturers
regulated by the electroplating regulations (40 CFR Part 413)
as amended. The limitations for this regulation are found in
Appendix A of the ordinance.

B. Industrial Users regulated by the metal finishing regulations
(40 CFR Part 433) as amended. The limitations for this
regulation are found in Appendix B of this ordinance.

C. Industrial Users regulated by the copper forming regulations
as amended. The limitations for this regulation are found in
Appendix C of this ordinance.

D. Industrial Users regulated by the inorganic chemicals (Phase
I) regulations (40 CFR Part 415) as amended. The limitations
for this regulation are found in Appendix D of this ordinance.

E. Industrial Users regulated by the porcelain enameling
regulations (40 CFR Part 466} as amended. The limitations for
this regulation are found in Appendix E of this ordinance.

F. Industrial Users regulated by the pulp, paper, and paperboard
regulations (40 CFR Parts 430 & 431) as amended. The
limitations for this regulation are found in Appendix F of this
ordinance.

6. Industrial Users regulated by the textile mills regulations (40
CFR Part 410) as amended. The limitations for this regulation
are found in Appendix G of this ordinance.

H. Industrial Users regulated by the timber products regulations
(40 CFR Part 429) as amended. The limitations for this
regulation are found in Appendix H of this ordinance.

I. Industrial Users regulated by the coil coating (Phase I)
regulations (40 CFR Part 465) as amended. The limitations of
this regulation are found in Appendix I of this ordinance.
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J-— Industrial Users regulated by the leather tanning and finishing
- regulations (40 CFR Part 425) as amended. The limitations for

regulation are found in Appendix J of this ordinance.

K. Industrial Users regulated by the coil coating (Phase iry~"
regulations (40 CFR Part 465) as amended. The limitations for
this regulation are found in Appendix K of this ordinance.

L. Industrial Users regulated by the pharmaceutical manufacturing
regulations (40 CFR Part 439) as amended. The limitations for
•this regulation are found in Appendix L of this ordinance.

M. Industrial Users regulated by the electrical and electronic
components regulations (4G CFR Part 469) as amended for Sub-
part A - semiconductors and Sub-part B electronic crystal •
manufacturing for total toxic organics= Sub-part B electronic
crystal manufacturing for arsenic as amended. Sub-part C -
cathode ray tube and Sub-part D - Luminescent Materials for .
control of specified toxic metals, fluoride and total toxic
organ ics as amended. The limitations for this regulation are
found in Appendix M of this ordinance.

N. Industrial Users regulated by the aluminum forming regulation _
(40 CFR Part 467) as amended. The limitations for this
regulations are found in Appendix N of this ordinance.

O. Industrial Users regulated by the iron and steel manufacturing
regulations (40 CFR Part 420) as amended. The limitations for
this regulation are not found in the appendix of this ordinance
due to length, but may be reviewed at the Sanitary District of
Rocfcford.

P . industrial Users regulated by the petroleum refining
regulations (40 CFR Parts 419) as amended. The limitations for
this regulation are not found in the appendix of this ordinance
due to length, but may be reviewed at the Sanitary District of
Rockford.

Q. Industrial Users regulated by the steam electric power plant.
regulations (40 CFR Parts 125 & 423) as amended. The
limitations for this regulation are not found in the appendix
of this ordinance due to length, but may be reviewed at^ the
Sanitary District of RocJcford.

R. Industrial Users regulated by the battery manufacturing point
source category (40 CFR Part 461) as amended. The limitations
for this point source category are found in Appendix R of this
ordinance.

S . Industrial Users regulated by the nonf errous metals
manufacturing (Phase I) point source category (40 CFR Part 421)
as amended. The limitations for this point source category are
found in Appendix S of this ordinance.
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T. Industrial Users regulated by the inorganic chemicals
manufacturing (Phase II) point source category (40 CFR Part
415) as amended. The limitations for this point source
category are found in Appendix T of this ordinance.

U. Industrial Users regulated by the plastics molding and forming
point source category (40 CFR Part 463) as amended. The
limitations for this point source category are found in
Appendix U of this ordinance.

V. Industrial Users regulated by the nonf-errous metals forming and
Metal Powders point source category (4 0 CFR Part 468) as
amended. The limitations for this point source category are
found in Appendix V of this ordinance.

W. Industrial Users regulated by the nonferrous metals
manufacturing (Phase II) point source category (40 CFR Part
421) as amended. The limitations for this point source
category are found in Appendix W of this ordinance.

X* Industrial Users regulated by the pesticide chemicals point
source category (40 CFR Part 455) as amended. The limitations
£or this point source category are found in Appendix X of this
ordinance.

Y. Industrial Users regulated by the organic chemicals point
source category (40 CFR Part 414) as amended. The limitations
for this point source category are not found in the appendix
of this ordinance due to length, but may be reviewed at the
Sanitary District of Rockford.

Z. Industrial Users regulated by the plastics and synthetic fibers
point source category (40 CFR Part 416) as amended. The
limitations for this point source category are not found in the
appendix of this ordinance due to length, but may be reviewed
at the Sanitary District of Rockford.

AA. Industrial Users regulated by the metal molding and casting
Industry point source category (40 CFR Part 464) as amended.
The limitations for this point source category are not found
In the appendix of this ordinance due to length, but may be
reviewed at the Sanitary District of Rockford.

SECTION 5. MODIFICATION OF NATIONAL CATEGORICAL PRETREATMENT
STANDARDS

(Reserved Pending Passage of Rules by USEPA)

SECTION 6. DISTRICT'S RIGHT OF REVISION

The District reserves the right to establish by ordinance more
stringent limitations or requirements on discharges to the POTW.
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SECTION 7. EXCESSIVE DISCHARGE

No User shall increase the use of process water or, in any way,
attempt to dilute a discharge as a partial or complete substitute for _
adequate pretreatment to achieve compliance with the limitations
contained in the National Categorical Pretreatment Standards (NCPS)
(when effective), or in any other pollutant-specific limitation
developed by the District or State.

SECTION 8. VARIANCES

Users seeking variances from standards found in Section 1B(11) or
2 of this article or from the 65*C temperature standard found in
Section IB(8) of this article may petition the Board for variation _
from such standards in accordance with the procedures set forth in "
Article VT, Section 5 of this ordinance.

SECTION 9. SPILL CONTAINMENT

A. Accidental Discharges

Each significant Industrial User having the ability to caus
interference with the POTW treatment plant or to violate thw.
regulatory provisions of this ordinance shall provide
protection from accidental discharge to the POTW of prohibited"
materials or other substances regulated by this Ordinance.
Facilities to prevent accidental -discharge of prohibited
materials shall be provided and maintained at the owner or -
User's own cost and expense. All significant Industrial Users
whose wastewater includes or could include compatible or
incompatible pollutants in amounts great enough to cause
interference with the POTW must have detailed plans on file at
the District showing facilities and operating procedures to
provide this protection. Plans shall be approved by the
District before construction of the facility. No User who
begins contributing to or could contribute such pollutants to
the POTW after the effective date of this Ordinance shall be
permitted to introduce such pollutants into the system unti
accidental discharge facilities and procedures, as appropriate,
have been approved by the District and installed by the
Industrial User. Review and approval of such plans and
operating procedures shall not relieve the Industrial User from
the responsibility to modify its facility as necessary to meet
the requirements of this ordinance.

B. Annual Reporting

Along with the self-monitor ing report due January 20 of each
year, each significant Industrial User having the ability to
cause interference with the POTW and to violate the ordinance
sJiall provide an updated set of plans to be placed on file at
the District showing facilities and operating procedures to
provide protection described in paragraph A above. This
submittal shall be in the same format of the submittal already
on file at the District and shall be modified as necessary to
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made by ordinance for in-plant changes
ar durin<? tne preceding twelve (12)aonths. i

statement to'+.tfnat: *" Industrial User may submit a
have been »«* Di certifying that no in-plant changes
impact staili Uri Preceding twelve (12) months which
to use tne sr»M0?taland that the facility is continuing
District. plil cofsnt plan previously submitted to the

Immediate Wotificati
la the casa «•*
compatible or ¥ iental or deliberate discharge of
otherwise ca incoaP4 pollutants which is a slug or which
violate rftmti^?* or c*11180 interference at the POTW or
the resnonjfufff7 ren*nts of this ordinance, it shall be
telephone , ,i5 ilitv *« Industrial User to immediately
notification un?tlf 5 District of the incident. The
of discharafi 'f*11 ** name of caller, location and time

' ' tvP* of.ewater, concentration and volume.
Written Report

-. . - - ' following such an accidental or
District "nir Sharge Industrial User shall submit to the
provided hv nt *°r a d'led written report on forms to be
the measuSL I* il rt' d'ibing the cause of the discharge and
occurrence* 2 , taka the User to Prevent similar future
needed such uP>orts may be required by District as
Industrial nsl r«Port,: reports, shall not relieve the
which mav H* < ° any ŝe, loss, damage or other liability
kills, or MV iSf10* a;result Qt damage to the POTW, fish
such report rLi° Gr daa! to P̂ 300 or property; nor shall
other liabiiiVieVe tlle r of any fines, civil penalties, or
otherwise * .Ynich l be imposed by this ordinance o
discharges mav ^ t report accidental or deliberate*
District rl it" addit: to any other remedies available to
wastewa-t"«>- J-SU^ ^ fc revocation of the dischargersewater discharge pert..*,
Notice to Employees 1

permanentiv1 gl^sh *"<! te ELanguage of common use shall be
Prominent ni posted on th fcer's bulletin board or other
of a discĥ t advisin9 «ployees whom to call in the event
insure tha?i i °f a Prohiiave material. Employers shall
discover ™. *i efflP1°yeeswto are in a position to cause,
or the -«J.f otosarve such n accidental discharge are advisede ̂ êncy notification procedures.
Additional Remedies

available to District set forth
the I2p , ordinance, £f the Sanitary District is fined

Permit olT^i J? «.?SEPA for violation of the District's NPDES
violation of ffatet Quality standards as the result
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of an industrial spill or intentional slug discharge of a
compatible or incompatible pollutant, then the fine, including
all District legal, sampling, analytical testing costs and an}
other related costs shall be charged to the responsible
industry. Such charge shall be in addition to, and not in lieu
of, any other remedies District may have under this ordinance,
statutes, regulations, at lav or in equity.

SECTION 10. SEPARATORS

Whenever required by the District, the user of any property serviced"
by a sanitary sever carrying vastevater shall install separators as
necessary for the proper handling of liquid wastes containing
grease, sand, oil or any other matters that may violate the-
provisions of Article XV, Section 1 of this ordinance.

When required, all sanitary sewers of the user into which waste__
products are discharged shall be directed to one or more such
separators before connecting with the public sanitary sewers. Such
separators shall be installed by the user and be accessible for
maintenance purposes and when feasible shall be located outside the-
building* It shall be the user' s responsibility to clean a
maintain such separator or separators at a regular frequency so as
to ensure efficient operation. _

The construction of separators shall be in strict accordance with
applicable state and local plumbing codes.

SECTION 11* WASTEWATER HAULERS

A. Wastewater haulers shall discharge all sanitary wastes at
locations designated by the Plant Operations Manager.

B. Permits

1. Each wastewater hauling vehicle shall have a valid
discharge permit before discharging waste at the District-
Each permitted vastevater hauling vehicle shal
prominently display a number issued by the District on the
driver's side of the tank on that vehicle. Such numbers
shall be removable only by destruction. Decals for this
purpose will be provided by the District to each
vastevater hauler.

2. Wastevater haulers discharging waste at the District under
the IEPA uniform waste manifest and a rolling permit
connection from the IEPA shall have a valid wastewater
discharge permit.

3. Any wastewater haulers not discharging waste at the
District for a period of twelve (12) consecutive months
shall have its vastevater hauler permit cancelled. Should
the vastevater hauler wish to keep the wastewater hauler
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permit active, a renewal fee to be set by the Board must
be submitted to the District within 30 days after
receiving notice of cancellation.

C* Bach vastevater hauling vehicle shall be equipped with quick
disconnecting couplers.

O. Representative samples of vastevater from a discharge by a
wastevater hauler shall comply with the provisions of Article
XV, Sections 1 and 2.

E. Each load delivered to the wastevater treatment plant must have
a vastevater hauler manifest properly filled out by the
vastevater hauler as necessary and signed by the scale operator
on duty.

P. Each load of vastevater delivered to the vastevater treatment
plant under a permit granted by the Illinois Environmental
Protection Agency must have a vastevater hauler manifest and
an Illinois Uniform Waste Manifest properly completed and
signed by the generator and vastevater hauler. Both manifests
must also be signed by the scale operator on duty. The
District vill keep copies of both manifests.

G. All procedures for discharging, for cleanliness and for general
sanitary operation on District property as prescribed by the
District shall be strictly adhered to.

H. The source or sources of all liquid wastes being hauled to the
POTW treatment plant shall be properly documented using the
District's manifest system.

X. Wastevater from a domestic level User shall not be mixed with
vastevater from an Industrial User. Vehicles hauling
vastevater from an Industrial User shall not be used to haul
vastevater from a domestic level User for disposal at the POTW.

J. In addition to remedies available to District set forth
elsewhere in this ordinance, failure of a wastewater hauler to
comply vith the provisions of this section shall be grounds for
revocation of the hauler's Discharge Permit by the Board.

K. The annual fee for the vastewater hauler discharge permit shall
be set by the Board of Trustees. A new application must be
submitted on or before January 1 of each year accompanied by
the annual fee.

SECTION 12. WASTEWATERS FROM CERCLA REMEDIAL ACTIONS

Treated vastevaters as a result of remedial actions required by
CERCLA or other applicable regulations within the boundaries of the
Sanitary District of Rockford may be discharged Into the private
sanitary sever system of the Industrial User. The following
conditions apply to such discharges:
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A. The treated vastevater must be discharged from a vastavater
treatment facility with a valid construction and/or operation
permit from the Illinois Environmental protection Agency.

B. The Industrial User vast have a valid vastewater discharge
permit for the location from which the treated wastewater is
being discharged into the private sanitary sever system of the
User. If the location is not currently permitted, the'
Industrial User must apply for and receive a wastewater
discharge permit.

c. The vastevater discharge permit for the Industrial User's
facility shall be modified and subject to limitations and
conditions that may be imposed by the Board on the treated,
vastevater from the remedial action site. The Board may impose
stricter restrictions on discharge than are provided in federal
or state regulations.

D. Industrial Users shall furnish the District a letter from the
Illinois Environmental Protection Agency certifying that the
vastevater is not classified as a hazardous waste as defined
by RCRA.
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ARTICLE V

DISCHARGE PERMITS

SECTION 1. DISCHARGES

It shall be unlawful for any significant Industrial User to
discharge wastewater to the District without a permit issued by the
District in accordance with the provisions of this ordinance.

SECTION 2. PERMITS

A* Discharge Permits

Except as provided in Section 20 of this Article V, all
significant Industrial Users proposing to connect to or to
contribute to the POTW shall obtain an Industrial Wastewater
Discharge Permit before connecting to or contributing to the
POTW.

B. Industrial Wastewater Discharge Permit Application

Users required to obtain an Industrial Hastewater Discharge
Permit shall complete and file 'with the D istr ict, an
application in a form to be prescribed and furnished by the
District, and accompanied by a fee to be determined by the
Board. Proposed new significant Users shall apply at least 90
days prior to discharging to the POTW as provided for in
Article V, Section D.

The District will evaluate the data furnished by the User and
may require additional information within 90 days of submission
by the User. After evaluation and acceptance of the data
furnished, the Board shall issue an Industrial Wastewater
Discharge Permit subject to terms and conditions provided
herein. No interim or temporary permit will be issued by the
Board except as set forth in subsection D and I of this
section. Users submitting information required in this section
shall not be deemed to have a permit until the Board issues
such a permit under the provisions of Section 2 A. of this
Article V. Permits shall be deemed issued 130 days after
application has been made if there have been no additional
requests for information by the District, or 270 days after
application has been made if there have been additional
requests for information by the District. Existing Users
submitting timely information in accordance with this article
shall not be subject to enforcement actions based on their
failure to have a wastewater discharge permit during the 180
day period set forth herein or during any extension of time
allowed by this section.
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C. Additional Information Required From Industrial Users Subject
to National Categorical Pretreatment standards

Within 180 days after the effective date of a National
Categorical Pretreatment Standard, or 130 days after a final
administrative decision has been made upon a categorical
determination submission in accordance with Section 403.6-
(a) (4) of the General Pretreatment Regulations, whichever is
later, existing Industrial Users subject to such National
Categorical Pretreatment Standards and currently discharging -
to the District's POTW shall apply for an Industrial Wastevater
Discharge Permit. If an application for an Industrial
Wastewater Discharge Permit has been previously submitted and
permit granted by the District, additional information required"
by this section shall be submitted as provided for in Article
V, Section G.2.

New sources, when sub j ect to a National Categorical
Pretreatment Standard shall apply for an Industrial Wastewater
Discharge Permit at least 90 days prior to discharging to the.
POTW.

The District will evaluate the data furnished by the Industrial
User and may require additional information within 90 days of"
submission by the Industrial User. After evaluation and
acceptance of the data furnished, the District shall issue an
Industrial Wastewater Discharge Permit or modify an existing -
Industrial Wastewater Discharge Permit prior to the compliance
date for the applicable National Categorical Pretreatment
Standards.

D, Start-Up Wastewater Discharge Permits

(1) Start-up wastewater discharge permits (Start-Up permits)
may be issued to significant Industrial Users in the
following categories:

a. A new significant Industrial User with no previous,
history of discharge to District's POTW or;

b. An existing significant Industrial User which had at
any time discharged to District's POTW and

1. ceased such discharge; or

ZA. substantially modified or changed its discharge
to the extent that previous data furnished
District is inapplicable to its proposed
discharge.

(2) Significant Industrial Users described in paragraph 1
desiring to discharge to District shall apply for a Start-
Up permit by complying with paragraphs 4 and 5 of this
paragraph D.
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(3) Except as specifically modified by the subparagraph D, all
other applicable conditions and requirements set forth
elsewhere in this ordinance concerning permittees shall
apply to permittees obtaining Start-Up permits under this
section.

(4) Each significant Industrial User seeking to obtain a
. Start-Op permit shall, 90 days prior to the date it wishes
to discharge to District's POTW, submit an application on
forms prescribed by the District.

(5) At the time the significant Industrial User applies for
a Start-Up permit, it must furnish proof to District that
it has obtained a construction and operating permit from
the IEPA, if one is required.

(6) Significant industrial users obtaining start up permits
shall be required to meet all applicable pretreatment
standards within 90 days of commencing discharge.

(7) The Start-Up permit shall be expressly subject to all
other applicable provisions of this ordinance and all
other applicable regulations, user charges, and fees
established by District.

(8) Such Start-Up permit shall be effective for no more than
270 days and shall not be renewable. If the significant
Industrial User granted a Start-Up permit desires to
continue to discharge to District's POTW after the
expiration of its Start-Up permit, it shall apply to the
District 90 days prior to expiration of its Start-Up
permit for an Industrial Wastewater Discharge Permit
required pursuant to subparagraphs 2B and C of this
Article V. Continued discharge or failure to comply with
said subparagraphs, or failure to comply with any other
provisions of this ordinance shall be a violation of the
provisions of this ordinance and subject the significant
Industrial User to the remedies set forth herein.

2. Permits For Industrial User's With Zero Flow From A Regulated
Process

Industrial Users who are members of a National categorical
Pretreatment standard but have zero discharge regulated
vastewater or are only required to meet the general
prohibitions of the general pretreatment regulations, shall
complete the information set forth in this section.

In order to be eligible for receiving a permit under this
section, the industrial User in addition to meeting the
criteria above shall also not discharge a toxic pollutant to
the sanitary sewer system from any processes talcing place at
the facility and shall not have a total flow to the sanitary
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sewer system greater than 50,000 gallons per day. Each
Industrial User seeking to obtain a zero discharge permit shall
submit an application on forms provided by the District.

F. Permit Modifications

(1) Industrial Wastewater Discharge Permits issued to a
Industrial User will be supplemented by the incorporation ~
of National Categorical Pretreatment Standards when an
Industrial User has manufacturing processes regulated by
such standards. This modification will include the limits -
on average and daily maximum pollutant concentrations from
the applicable National Categorical Pretreatment Standard.

(2) Where the national categorical pretreatment limits are"
modified by a removal credit (Article IV, Section 6 of
this ordinance), the combined waste stream formula
(Section 403.6(e) of the General Pretreatment—
Regulations), or a Fundamentally Different Factors
Variance (Section 403.13 of the General Pretreatment
Regulations), the limits as modified shall be made a part_
of the Industrial Wastewater Discharge permit.

(3) Where an Industrial User has manufacturing processes which_
are regulated by more than one National Categorical
Pretreatment standard at the same permitted discharge
location, the limitation in the Industrial Wastevater
Discharge Permit shall be adjusted consistent with USEPA- :
guidelines and regulations. !»

i
6. Permit Conditions _ 1

Discharge permits shall be expressly subject to all provisions
of this ordinance and all other applicable regulations. User
charges, and fees established by District.

H. Change in Conditions

(1) At least thirty (30) days prior to making or permitting
any material or substantial change in the type, quality
or volume of wastewater from property for which a
discharge permit has been granted by the District, the
person to whom such discharge permit was granted shall
notify District of such change or changes by making a new
application to District setting forth such material and
substantial change. .

(2) Within 180 days after the effective date of a National
Categorical Pretreatment Standard, or 180 days after a
final administrative decision has been made upon a
categorical determination submission in accordance with
Section 403.6 (a) (4) of the General Pretreatment
Regulations, whichever is later/ existing Industrial Users
subject to such National Categorical Pretreatment
Standards and currently issued an Industrial Wastewater
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Discharge Permit by the District shall make a new
application to the District providing additional required
information.

(3) The permittee shall use the District application fora for
an Industrial Wastewater Discharge Permit for such
application, but need not provide information previously
submitted to District which remains or will remain
unchanged.

I. Duration

Permits shall be issued for a specified time period, not to
•acceed five (5) years. The District shall notify a User 180
days prior to expiration of the User's permit. Within 90 days
of notification, the user shall apply, on a form provided by
the District, for reissuance of the permit. The terms and
conditions of the permit may be subject to modification by the
Board during the term of the permit as limitations or
requirements as identified in Article XV, Section 2 are
modified or other just cause exists. The User shall be
Informed of any proposed changes in his permit at least 30 days
prior to the effective date of change. Where any changes are
aade in User's permit, a reasonable time as determined by the
District shall be given to achieve compliance. The Board may
establish a fee to be charged Users that are applying for
r*issuance of their permits.

J. Transfer

Wastewater discharge permits are issued to a specific User for
•the process activity specified in the permit. A Wastewater
discharge permit shall not be assigned, transferred or sold to
a new owner or new User in different premises or to a new or
changed operation in the same or different premises without the
approval of the District. If the premises are sold or
otherwise transferred by the permittee to a new owner who will
maintain the operation in the same premises, then the permit
held by the seller shall be reissued by the Board to the new
owner as a temporary permit; provided that the new owner shall
immediately apply for a new permit in accordance with this
ordinance and further provided that the temporary permit shall
only be effective for ninety (90) days after the date of sale
or transfer. District shall have the same remedies for
violation of temporary permits as it has for violation of other
discharge permits.

SECTION 3. REPORTING REQUIREMENTS FOR PERMITTEE

A* Baseline Monitoring Report

Hot less than 90 days prior to the date for final compliance
with applicable pretreatment standards, or in the case of a New
Source, prior to the introduction of Wastewater into the POTW,
any User subject to pretreatment standards and requirements
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shall submit to the District Director a report, on forms
provided by the District, indicating the nature and
concentration of all pollutants in the discharge from the -
regulated process which are limited by pretreatment standards
and requirements and the average and Tonyi-mirm daily flow for
these process units in the User facility which are limited by
such pretreatment standards or requirements. New Sources shall
provide estimates of the flow and wastewater strength as
required by 403 CFR, Section 403.12(b) 4 and 5.

The report shall state whether the applicable pretreatment
standards or requirements are being met on a consistent basis
and, if not, what additional User operation and maintenance or .
pretreatment techniques or installations are necessary to bring
the User into compliance with the applicable pretreatment
standards or requirements. New Sources shall provide
information on pretreatment equipment to be installed, together
with the schedule to obtain compliance with applicable
pretreatment standards. This statement shall be signed by an
authorized representative of the Industrial User, and certified
to by a qualified professional as defined in Genera'
Pretreatment Regulations. -

B. Within ninety (90) days following the date for final compliance
with applicable pretreatment standards, or in the case of a New
Source, following commencement of the introduction of
wastewater into the POTW, any User subject to pretreatment
standards and requirements shall submit to the District
Director a report, on forms provided by the District,
indicating the nature and concentration of all pollutants in
the discharge from the regulated process which are limited by
pretreatment standards and requirements and the average and
maximum daily flow for these process units in the User facility
which are limited by such pretreatment standards or
requirements. The report shall state whether the applicable
pretreatment standards or requirements are being met on a
consistent basis and, if not, what additional User operatioi
and maintenance or pretreatment techniques or installations are
necessary to bring the User into compliance with the applicable
pretreatment standards or requirements. This statement shall
be signed by an authorized representative of the Industrial
User, and certified by a qualified professional as defined in
General Pretreatment Regulations. For industrial users,
subject to equivalent mass or concentration limits established
by the control authority in accordance with the procedures in
Article IV, Section 3 of this Ordinance, this report shall
contain a reasonable measure of the user's long-term production
rate. Where the District performs the required sampling and
analysis in lieu of the industrial user, the user will not be
required to submit the compliance certificate required in this
subparagraph.
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C. Periodic Compliance Reports

(1) Any User subject to an applicable pretreatment standard,
after the compliance date of such applicable pretreatment
standard or, in the case of a New Source, after discharge
of wastewater to the POTW begins, shall submit to the
Plant operations Manager on or before the 20th day of the
months of July, and January, for the preceding two
calendar quarters, a certified report indicating the
nature and concentration, or production and mass where
required by the District, of pollutants in the effluent
which are limited by such applicable pretreatment
standards. The report shall include a record of all
measured or estimated average and »«vtnn-mi daily flows for
the reporting period and pollutant concentrations for the
reporting period.

(2) At the discretion of the District, this report shall also
include concentrations of BOD/COD/TSS or other pollutants
specified by District* Permittee shall sample and analyze
its wastewater for BOD/COD/TSS or other pollutants at the
discretion of District as set forth in the permit issued
to permittee.

(3) At the discretion of the District Director and in
consideration of such factors as a local high or low flow
rate, holidays, budget cycles, the District Director may
agree to alter the months during which the above reports
are submitted.

(4) All measurements, tests, and analyses of the
characteristics of wastewater to which reference is made
in subsections 3A and 3B shall be determined in accordance
with Standard Methods. The following types and numbers
of samples shall be taken for the pollutants indicated
unless otherwise specified by the District.

(a) A minimum of 4 grab samples for pH, Cyanide, total
phenols, FOG, sulfide, and volatile organics. pH
grab samples shall be analyzed separately and
immediately upon sampling. Grab samples for FOG and
volatile organics may be composited at the laboratory
using appropriate procedures to ensure that there is
no loss prior to analysis of the contaminate being
measured. The four grab samples must be taken during
consecutive 24 hour period.

(b) A minimum of one 24-hour composite sample for all
other pollutants.

(c) As an alternative to sub-paragraph (a), cyanide,
phenols and sulfide may be taken as part of a 24-
hour composite sample if proper preservation
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techniques are used. If grab samples for these
pollutants are taken, they may be composited prior
to analysis.

(5) Where the District performs the required sampling and
analysis in lieu of the industrial user, the user will not
be required to submit the compliance certification
required for this report. Where the District itself
collects all the information required for the report
including flow data, the industrial user will not be -
required to submit the periodic compliance report.

(6) If sampling performed by an industrial user indicates a .
violation, the user shall notify the District within
twenty-four (24) hours of becoming aware of the violation.
The user shall also repeat the sampling and analysis and
submit the results of the repeat analysis to the District
within thirty (30) days after becoming aware of the
violation. If an industrial user subject to the reporting
requirements of this section monitors any pollutant more
frequently than required by the District using th
procedures describe in this Ordinance, the results of this-
monitoring shall be included in the report.

SECTION 4. DENIAL OF PERMIT AND APPEAL PROCEDURE

A. No discharge permit shall be issued by the District to any
person whose discharge of material to sewers, whether shown
upon his application or determined after inspection and testing
conducted by the District, is not in conformity with District
ordinances, and regulations, unless a variance of such
nonconformity is granted by the Board in the manner set forth
in this ordinance. The Plant Operations Manager shall state
the reason or reasons for denial or requirement for variance
in writing, which shall be mailed or personally delivered to
the applicant within five (5) days after denial or
determination of a need for a variance. Where a variance i.
required, users shall follow the procedures set forth in
Article VI, Section 5 of this ordinance. Such petition for
variance shall be filed within fifteen (15) days of the receipt
of the Plant Operations Manager's requirement for a variance.

B. If the application is deemed unsatisfactory by the District
Plant Operations Manager, or if the discharge indicated from
the permit application or inspection is not in accordance with
the requirements of this ordinance, the User may obtain review
of the denial by the Board, provided that the User shall give
written notice of this request therefore, within thirty (30)
days after receipt of such denial. The Board shall review the
permit application, the written denial and such other evidence
and matters as the applicant and District Plant Operations
Manager shall present at the Board's next regular meeting
following receipt of request for review, and the decision of
the Board rendered publicly at said meeting shall be final.
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C. In the event it is determined by the District Plant operations
Manager that any discharge of vastevater to a sever materially
and substantially differs in type and volume from those
characteristics set forth in the application and discharge
•permit issued based on a said application/ the User shall be
subject to revocation of discharge permit, disconnection, fine
and other penalties as herein provided.

SECTION 5. MONITORING FACILITIES

A* The District shall require to be provided and operated at the
User's ovn expense, monitoring facilities to allov inspection,
sampling, and flov measurement of the building sever or
internal drainage systems. Where required by Federal or State
regulations, such monitoring facilities shall be provided at
the end of a process wherein incompatible pollutants are used,
produced, or treated. Users wishing to change the location
of monitoring facilities must obtain written approval from the
District before making the change. The monitoring facility
vill normally be situated on the User' s premises but the
District may, vhen such a location would be impractical or
cause undue hardship to the User, allow the facility to be
constructed in the public street or sidewalk area and located
so that it vill not be obstructed by landscaping, parked
vehicles, or other activities of the User.

B. Whenever required by District, the ovner of any property
serviced by a building-sewer carrying non-residential
vastevater shall install a large manhole or sampling chamber
for each separate discharge in the building-sever in accordance
with plans and specifications approved by Plant Operations
Manager, installed and maintained at all times at User's
expense, which shall have ample room in each sampling chamber
to permit the District to take accurate composite samples for
analysis. The chamber shall be safely, easily and inde-
pendently accessible to authorized representatives of the
District from 8:00 a.m. to 5:00 p.m. 5 days per week.

(1) Each sampling chamber shall contain a Palmer-Bowlus flume
unless a weir or similar device is approved by the
District with a recording and totalizing register for
measurement of the liquid quantity; or at the discretion
of the District the metered water supply to the industrial
plant may be used as the liquid quantity where it is
substantiated to the Plant Operations Manager that the
metered water supply and waste quantities are approx-
imately the same, or where a measurable adjustment agreed
to be the District is made in the metered water supply to
determine the liquid waste quantity.

(2) When required, samples shall be taken every hour or half
hour, as determined by the District and properly
refrigerated and preserved in accordance with
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Standard Methods and shall be composited in proportion to
the flow for a representative 24 hour sample. Such
sampling shall be done as prescribed by the District. ....

(3) The frequency of sampling, sampling chamber, metering
device, sampling methods and analyses of samples shall be
subject, at any time, to inspection and verification by"
the Sanitary District.

(4) The location of flovmeters and water meters shall be in—
an area of the property of the Industrial User where they
can be safely inspected. Water meters and flovmeters
shall not be located in confined spaces or in hazardous.,
locations or areas on the property of the Industrial User
where hazardous operations are taking place. The Plant
Operations Manager will determine at his discretion
whether or not the flowmeters and water meters of the-
Industrial User are safely located.

C. All measurements, tests, and analyses of the characteristics-,
of water and wastes to which reference is made in this secti
shall be determined in accordance with standard methods.

D. Each Industrial User whose wastewater discharge(s) has by sam-~
pling of wastewater or other means of inspection been found to
contain or have the potential to contain incompatible priority
pollutants in amounts or concentrations which may cause-
interference with the wastewater treatment works process or
operation, shall provide and maintain at all times a monitorinc
facility at each applicable building sewer discharge which will
allow for inspection, sampling and flow measurement of the
discharge to the District sewer line. Such monitoring facility
shall be provided and maintained by the User on each buildinc
sever discharge which contains or has the potential to contain
incompatible priority pollutants.

(1) The monitoring facilities shall be located on t*
Industrial User's premises, provided that if such location
would be impractical or cause undue hardship to the
Industrial User, District may allow the facility to b€
constructed in a public street or sidewalk area. Said
facility shall be located so that samples may be taker
safely and easily and shall not be obstructed b>
landscaping, parked vehicles or other activity of the
Industrial User.

(2) Monitoring facilities located in public streets ox
sidewalks shall not obstruct the flow of traffic. All
monitoring facilities must meet all local and District
construction codes and must be approved by District prioi
to construction.

(3) There shall be ample room in and near such monitoring
facilities to allow accurate sampling and monitoring
equipment to be installed and to prepare samples for
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analysis. Such facilities shall be accessible to
authorized representatives of the District at all times
upon presentation of suitable identification from 3:00
a.m. to 5:00 p.m. five days per week provided that
authorized representatives of the District personnel shall
under exceptional circumstances have access upon
presentation of suitable identification from 3:00 a.m. to
5:00 p.m. seven days per week.

(4) The entrance or manhole to such monitoring facilities may
. be secured by a breakaway key-type locking device
installed by the District. District shall have the only
key to said locking device and have complete control of
access to the monitoring facility. When required by an
Industrial User/ District personnel shall be available to
open the monitoring facilities on 90 minute notice upon
good cause shown. Alternative means of adequately
securing such monitoring facilities may be approved by the
District Director upon recommendation of the Plant
Operations Manager.

This determination shall be made when requested by the
Industrial User.

(5) The monitoring facilities shall contain the following
equipment installed in a permanently fixed position by the
Industrial User:

a. A Palmer Bowlus flume incorporated into the invert
or equivalent device with approval by District.

b. A dedicated source of electrical power to the
monitoring facilities of sufficient voltage and
amperage to operate all equipment in the sampling
chamber. An appropriate device shall be installed
by User to indicate a power failure and length of
time of such failure. Such device shall be specified
by District and furnished by User.

(6) Automatic composite sampling devices provided by the
District will be installed and operated in the monitoring
facility on a 24 hour basis seven (7) days per week.
Samples will be collected by District personnel five (5)
days per week and analyzed on a routine basis. The
District will provide a split of each sample taken from
said monitoring facility upon written request of the
Industrial User.

SECTION 6. INSPECTION, SAMPLING AND RECORDS KEEPING

A. The District may inspect the facilities of Users to ascertain
whether the purposes of this ordinance are being met and if all
requirements of the ordinance are being complied with. Persons
or occupants of premises where: 1) wastewater is treated or
discharged, 2) a treatment system is located, or 3) in which
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records are located that are required to be kept under
subsection B of this section, shall allow the District or its
representatives ready access, upon presentation of credentials, ...
at reasonable times to all parts of said premises where
vastevater is generated or stored; where chemicals are stored;
or where such records are kept, for the purposes of inspection/
sampling, examination and copying of records required to be~
leapt by this ordinance and in the performance of any of their
duties. The District or its authorized representative shall
have the right to set up on the User' s property such devices —
as are necessary to conduct sampling, monitoring and metering
operations. Where requested in writing by the authorized
representative of the Industrial User, the District shall leave __
a representative portion of any sample taken from any sample
point on the property of the Industrial User. In cases of
disputes arising over shared samples, the portion taken and
analyzed by the District shall be presumed to be the valid -
sample. Where a User has security measures in force which
would require suitable identification, necessary arrangements
shall be made with their security guards so that upon __
presentation of suitable identification, personnel from tfc
District shall be permitted to enter immediately for th_
purposes of performing their specific responsibilities.

B. Maintenance of Records

1. Users and District shall maintain records of all -
information resulting from any monitoring activities
required by this ordinance.

2. In addition to the requirements of subsection B.I. of this
section, Industrial Users shall retain the following self
monitoring data for all samples:

a. Date, exact place, method and time of sampling and
the names of person or persons taking the samples.

b. The date analyses were performed.

c. Who performed the analyses.

d. The analytical techniques/methods used.

e. The results of such analyses.

3* District and Industrial Users shall maintain such records
for a minimum of three (3) years. This period of
retention shall be extended during the course of any
unresolved litigation regarding the discharge of
pollutants by the Industrial User or operation of
District's pretreatment program or when requested by the
Administrator.
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SECTION 7. PRETREATMENT

Users shall provide necessary vastevater pretreatment as required
to comply with this ordinance and shall achieve compliance with all
applicable pretreatment standards within the time limitations as
specified by appropriate Statutes, regulations, and ordinance.
National Categorical Pretreatment standards shall be added to this
ordinance as amendments. Any facilities required to pretreat
wastewater to a level acceptable to the District shall be provided,
properly operated and maintained at the User's expense. Detailed
plans shoving the pretreatment facilities shall be submitted to the
District for review and must be acceptable to the District before
construction of the facility. The User shall obtain all necessary
construction-operating permits from the IEPA. Such pretreatment:
facilities shall be under the control and direction of an IEPA
certified Wastewater Treatment Operator. The review of such plans
shall in no way relieve the User from the responsibility of modifying
its facility as necessary to produce an effluent acceptable to the
District under the provisions of this ordinance. Any subsequent
significant changes in the pretreatment facilities or method of
operation shall be reported to and be accepted by the District prior
to the User's initiation of the changes.

The District shall annually publish in the Rockford Register Star
newspaper a list of Users who have caused significant violations of
any pretreatment requirements or standards during the previous twelve
months.

SECTION 3. CONFIDENTIAL INFORMATION

Information and data relating to an Industrial User obtained from
reports, questionnaires, permit applications, permits and monitoring
programs and from inspections shall be available to the public or
other governmental agency without restriction unless the User
specifically requests, and is able to demonstrate to the satisfaction
of the District, that the release of such information would divulge
Information, processes or methods of production entitled to protection
as trade secrets of the User. When requested by the person furnishing
a report, and until such time as the Board determines that the
information requested is not entitled to confidential treatment, the
portions of a report which might disclose trade secrets or secret
processes shall not be made available for inspection by the public,
but shall be made available upon written request to governmental
agencies for uses related to this ordinance, the National Pollutant
Discharge Elimination System (NPDES) Permit, and the Pretreatment
Programs; provided, however, that such portions of a report shall be
available for use by the State or any state agency in judicial review
or enforcement proceedings involving the person furnishing the report.
The wastewater constituents and characteristics in amounts or
concentrations which will cause a violation of this ordinance will not
be recognized as confidential information.
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Information accepted by the District as confidential shall not be
transmitted to any governmental agency or to the general public by the
Dislarirt until and unless a thirty-day notification is given to the
user*
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ARTICLE VI

ENFORCEMENT PROCEDURES AND PENALTIES

SECTION 1. GENERAL

Should analysis by the District of the discharge of any User show
that such discharge exceeds standards specified in Article IV,
Sections 2, 3, and 5 or any condition of a Users Industrial
Wastewater Discharge Permit, the District may, at its option,
institute voluntary compliance proceedings as outlined in Section 2
of this Article, or taJce such other actions as are authorized by this
ordinance, statutes, regulations, at lav or in equity. Additionally,
should the District, at its option, elect to begin voluntary
compliance proceedings as outlined in Section 2 and then determine
that such proceedings are ineffective or futile or are IDcely to be
ineffective or futile if continued, it may terminate said voluntary
compliance proceedings at such point, and, at the option of the Board
of Trustees, require the User to attend a Standards Meeting as
outlined in Section 3 A. of this Article, or proceed with any other
remedies authorized by this ordinance, statutes, regulations, at law
or in equity* The Board may adopt an Enforcement Management System
and Enforcement Response Guide to implement this article. Following
adoption, this guide will be available.

SECTION 2. VOLUNTARY COMPLIANCE PROCEDURES

A. Voluntary User Program - User Initiated

Should a User present to the District, at any time prior to
being required to do so by the District, information, data,
plans, schedules and the like relating to a proposed procedure
for the prevention of discharges in violation of the provisions
of this ordinance, the District may receive such material and
initiate procedures for the preparation of a Compliance
Directive relating to that User without the need for Review and
Standards Meetings. Neither the presentation of material to the
District nor the acceptance of such material by the District
nor the commencement of procedures for the issuance of a
Compliance Directive shall prevent the District from issuing
any Notice of Violation nor does it exempt any User from the
provisions of this ordinance.

B. Voluntary Program District Initiated

(1) The following voluntary proceedings between the District
and a User whose wastewater has been shown to violate the
Users Wastewater Discharge Permit or any provisions of
Article IV, Sections 2, 3, or 5 of this ordinance may be
followed by the District in an effort to assist the User
and to ensure compliance with this ordinance short of
court action. The proceedings outlined in this section
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are voluntary and are not to be construed as conditions
precedent for the Sanitary District of Roclcford using any
of the remedies set forth in ordinance. __

(2) Should analysis by the District indicate that the
limitations on discharge have been exceeded in the
discharge of a User, a violation is presumed to have'
occurred. The District shall notify the User, in writing,
(which writing is hereinafter Article VI called "Notice
of Review1*) as to the particulars of such presumed~
violation and set a time and place for a meeting (here-
inafter called a "Review Meeting*) to be attended lay rep-
resentatives of the District and the User. The purpose_
of this meeting shall be to discuss and establish means
of preventing violations of any of the limitations on
discharge.

SECTION 3. COMPULSORY COMPLIANCE PROCEDURES

A. Standards Meeting

Should a violation by a User occur following a Review Meetii^
with that User, the District shall notify the offending User, _
in writing, through a "Notice of standards Meeting1 as to the
particulars of such violation or violations and set a time and
place for a meeting (hereinafter called a "Standards Meeting")
to be attended by representatives of the District. The-
District Director or his designee shall conduct the meeting.
District may upon determination that a violation has occurred,
send the User Notice of Standards Meeting without first having.
a Review Meeting or follow any procedures under Section 2
hereof. The purpose of such a meeting shall be to establish
such procedures, investigations, and studies as the District
deems necessary and desirable for the determination of such
action as it may require of the User to control and prevent
discharges in violation of the limitations on discharge and to
attempt to obtain compliance with the provisions of thj
ordinance by conciliation and persuasion. A Standards Meeting
conducted pursuant to this section shall satisfy the
requirements of Chapter 42, 111. Rev. Stat., Section 317h(8).

B* Compliance Directive
*<•

Following the completion of the investigations and studies
described in Section 3A above, the District may direct and
require the User to take such action as may be required to
control and prevent discharges in violation of the limitations
on discharge, including pretreatment of those wastewaters which
contain or may contain pollutants subject to limitations on
discharge.



If the District has sufficient information at the time of the
Standards Meeting to determine necessary action, it may, at the
time of the Standards Meeting, direct and require the User to
take such action, including pretreatment, without further
investigation or study, and the User shall comply.

The User shall cooperate fully with the District in making such
investigations and studies as may be required.

Following a directive in writing hereinafter called Compliance
Directive by the District to require the User to take necessary
action, the User shall, within 180 days, submit to the District
for review, a schedule for compliance and preliminary
information regarding any pretreatment facilities to be
provided. Such preliminary information shall include, without
limitation, the nature and type of facilities and equipment
proposed, their general location and the degree of treatment
anticipated. The District shall review and discuss the
schedule and preliminary information with the User. Final
acceptance by the District of the schedule and plans, modified
as required by the District following discussions with the
User, shall be within 30 days of the submittal of an acceptable
schedule and plans to the District. Such approval does not
release the User from responsibility for compliance with the
provisions of this ordinance, either before or after any
pretreatment facilities are operational, nor does such approval
constitute a liability of the District should the facilities
fail to produce an acceptable pollutant concentration.

The User shall keep the District informed as to the progress
of work to provide required pretreatment facilities through
written reports submitted monthly.

Failure to comply with the Compliance Directive of the District
regarding pretreatment facilities, or failure to comply with
the schedule as approved, shall be deemed a violation of the
provisions of this ordinance, may be grounds for revocation of
the Industrial User's vastewater discharge permit and shall
subject the User to the penalties set forth in Article VII.

C. Appearance Before The Board

The Director may, at any time, and without limitation on any
other remedy the District may have, or as a precondition to any
other remedy District may have, request a User to appear before
the Board of Trustees at any regular or special board meeting
and answer questions regarding violations of this ordinance.

D. Variances Procedures

Any User issued a Compliance Directive under the provisions of
this article shall apply for a variance at least five days
prior to the next monthly Board meeting, petition the Board for
a variance or variances in accordance with Article VI, Section
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5. Failure to so apply shall be a violation of the ordinance
and subject the User to the penalties provided in Article VTI
of this ordinance. __

Except as provided in Section 5.A. of this Article VI, no
variance granted pursuant to the terms of this ordinance may
allow discharge greater than 2.5 times the limitation on—
discharge for specific pollutants based on 24 hour composite
samples or shall last longer than the term of a Compliance
Directive issued in accordance with Section 3. B. of this _

. Article VT.

SECTION 4. SUSPENSION OF SERVICE AND REVOCATION OF PERMIT

A. Responsibility of the Board of Trustees

The Board shall have responsibility for reviewing all requests—
for revocation of discharge permits, disconnection of Users
from the District POTW, revocation of variance granted under
provisions of this ordinance and appeals under the procedures __
established in Section 6 of this Article VI. Only the BoarJ
shall have the authority to approve such revocation of permitŝ
variances, and disconnection of building sanitary severs and
only the Board shall be empowered to take final action on~
appeals *

B. Conditions for Revocation ' _

Any User who violates this ordinance, or applicable state and
federal statues and regulations, or the following, is subject
to having its permit revoked in accordance with the procedures
of this Section 4:

(1) Failure of a User to factually report the wastewater
constituents and characteristics of its discharge as
determined by the User's or District's analysis;

(2) Failure of the User to report significant changes i._
process activity or wastewater constituents and
characteristics;

(3) Refusal of reasonable access to the User's premises by
District representatives for the purpose of inspection or
monitoring; or/

(4) Tampering with, disrupting, or destroying District
equipment as determined by the Board, by a preponderance
of evidence which determination shall be final.

(5) Failure to report an accidental discharge of a pollutant
in a reportable quantity.

(6) Failure to report an upset of Users1 treatment facilities.

(7) Violations of conditions of the permit.
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C. Show Cause Hearing

(1) The District Director may order any User who causes or
allows an unauthorized discharge to show cause before the
Board why the proposed enforcement action should not be
taken. A notice shall be served on the User specifying
the time and place of a hearing to be held by the Board
regarding the violation, the reasons why the action is to
be taken, the proposed enforcement action, and directing
the User to show cause before the Board why the proposed
enforcement action should not be taken. The notice of the
hearing shall be served personally or by registered or
certified mail, return receipt requested, at least five
(5) days before the hearing. Service may be made on any
agent or officer of a corporation.

(2) Board shall develop rules of procedure and evidence for
the conduct of such hearings. The Board may itself
conduct the hearing and take the evidence, or may
designate any of its members or any member of its' legal
staff to:

a. Issue in the name of the Board notices of hearing and
subpoenas requiring the attendance and testimony of
witnesses and the production of evidence relevant to
any matter involved in such hearing;

b. Take the evidence;

c. Transmit a report of the evidence and hearing,
including transcripts and other evidence, together
with recommendations to the Board for action thereon.

(3) At any hearing held pursuant to this ordinance, testimony
taken must be under oath and recorded stenographically.
The transcript, so recorded, will be made available to any
member of the public or any party to the hearing upon
payment of the usual charges therefore.

(4) After the Board has reviewed the evidence, it may issue
an order to the User responsible for the discharge
directing either: a) that the discharge permit be revoked
and the User cease discharging to District sewers at a
specified time thereafter or b) that following a
specified time the permit be revoked unless adequate
treatment facilities, devices or other related
appurtenances have been installed and operated properly
to comply with the discharge permit or c) that such other
relief, including without limitation, levy of fines or
disconnection as deemed necessary by the Board to abate
the discharge be granted.
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If the User fails to cease such discharge in accordance
with the Board's order, the District may disconnect suet:
discharge on order of the Board. The Board may also issuc_
such additional orders and directives as it deems
necessary.

(5) Following an order of revocation, the User shall cease to~
discharge vastewater, other than sanitary wastewater, to
the District POTW. Failure to do so shall be considered
to be a violation of an order of the Board, constitut&-
evidence of continuing harm to the District and provide
grounds for an order of disconnection or for the grantinc
of relief by injunctive, temporary restraining orders oi_
mandamus.

SECTION 5. VARIANCE

A. To the extent consistent with the applicable provisions of the
Act and the Illinois Environmental Protection Act (Ch. Ill 1/2,__
111. Rev. Stat.. 1001 et seq.. the Board may grant individu
variances beyond the limitations provided in Article !>_,
Sections 28(11), 2B(12) and 3 of this ordinance, as well as__
from the 65*C temperature standard found in Article IV, Section
2B(8) of this ordinance. The maximum variance on limitation
of discharge (hereinafter Maximum Variance) shall be 2.5 times
the limitation on discharge for specific pollutants as seV
forth in Sec. 3.C. of this Article VI.

In no case shall the Board grant any variance whose terms might
or could cause interference or pass through the POTW as such
terms are defined in this ordinance.

B. In granting a variance, the Board may impose such conditions,
exceptions, time limitations, duration and other limitations
as the policies of this ordinance, the Illinois Environmenta;
Protection Act and the Act may require. Except as provided
Section 5. D. of this article, any variance granted by tii*
Board shall not exceed five (5) years and shall be granted upor
the condition that the person who receives such variance shall
make such periodic progress reports as the Board shall specify.
Such variance may be extended from year to year by affirmative
action of the Board, but only if satisfactory progress has beer
shown.

C. Any person seeking a variance shall do so by filing a petitior
tor variance with the District Director on forms provided b}
the District. District shall specify information required to
be submitted by the petitioner.

D. To enable the District to rule on the petition for variance,
the following information, where applicable, shall be included
in the petition:
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consistent compliance with all applicable pretreatment
standards and if the requirements of subsection B,, C., and D.
of this secrtion are met.

B. An Industrial User who wishes to establish the affirmative
defense of upset shall demonstrate, through properly signed,
contemporaneous operating logs, or other relevant evidence
that:

(1) An upset occurred and the Industrial User can identify the
cause(s) of the upset;

(2) The facility was at the time being operated in a prudent
and workman-like manner and in compliance with applicable
operation and maintenance procedures;

(3) The Industrial User has submitted the following
information to the District and Control Authority
immediately upon becoming aware of the upset (if this
information is provided orally, a written submission must

.be provided within fifteen (15) days):

i A description of the Indirect Discharge and cause of
noncompliance;

2. The period of noncompliance, including exact dates
and times or, if not corrected, the anticipated time
the noncompliance is expected to continue;

i Steps being taken and/or planned to reduce, eliminate
and prevent recurrence of the noncompliance.

C. Burden of Proof

In any enforcement proceeding the Industrial User seeking to
establish the occurrence of an upset shall have the burden of
proof.

D. User Responsibility in Case of Upset

The Industrial User shall control production or all discharges
to the extent necessary to maintain compliance with all
applicable regulations upon reduction, loss, or failure of its
treatment facility until the facility is restored or an
alternative method of treatment is provided. This requirement
applies in the situation where, among other things, the primary
source of power of the treatment facility is reduced, lost or
fails.

SECTION 3. BYPASS

A. Bypass not violating applicable Pretreatment Standards or
Requirements. An Industrial User may allow any bypass to occur
which does not cause Pretreatment Standards or Requirements to
be violated, but only if it is also necessary for essential
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maintenance to assure efficient operations. Such bypasses are
not subject to the provisions of sub-sections B and C of this ..
Section. If any bypass violates applicable pretreatment
standards or requirements, regardless of cause, such bypass
snail be governed by the remainder of this section.

B. Notice.

(1) If an Industrial User Joiows in advance of the need for a -
bypass, it shall submit prior notice to the District at
least ten days before the date of the bypass.

(2) An Industrial User shall submit oral notice of an '
unanticipated bypass that exceeds applicable Pretreatment
Standards to the District within 24 hours from the time
the Industrial User becomes aware of the bypass. The •
Industrial User shall submit a written report within 5
days of the time it became aware of the bypass. Such
written submission shall contain a description of the.
bypass, its cause, the duration of the bypass, includin
exact dates and times, and if the bypass has not bee**-
corrected, the anticipated time it is expected to continue
and steps taken by the industrial user to reduce,
eliminate and prevent recurrence. The Plant Operations
Hanager may waive the written report on a case-by-case
basis if he receives the oral report within 24 hours.

C. Prohibition of Bypass.

(1) Bypass is prohibited and District shall take enforcement
action against an Industrial user for a bypass unless (a)
bypass was unavoidable to prevent loss of life, personal
injury or severe property damage, (b) there were no
feasible alternatives to the bypass limited to the use of
auxiliary treatment facilities, retention of untreated
wastes or maintenance during normal periods of equipmen
down time. This condition is not satisfied if adequate
backup equipment should have been installed in the
exercise of reasonable engineering judgment to prevent a
bypass occurring during normal periods of equipment
downtime or preventive maintenance and (c) the Industrial
User submitted notices as required under paragraph B of
this section.

(2) District may approve an anticipated bypass after
considering its adverse effects if it determines that the
bypass will meet the three conditions listed in subsection
C(l), above.



ARTICUE 7TI

PE1OLTI2S AND COSTS

SECTION 1.

Any User who is found to - have violated an order of the Board of
Trustees or who has failed to comply with any provision of this
ordinance and the orders, rules and regulations and permits issued
hereunder, shall be fined in an amount not to exceed thousand dollars
($1,000.00) for each violation in accordance with the terms and
provisions of Section 6.1 of the "Sanitary District Act of 1917" (111.
Rev. Stat. Ch. 42, Sec. 305.1). For the purpose of this section, each
day in which any such violation shall occur, shall be deemed a
separate violation, and a separate violation shall be deemed to have
occurred for each constituent listed in Article IV, Section 2, 3 and
5 of this ordinance found to exceed the limits established in that
ordinance during any such day. For each separate violation, each such
person shall be fined an amount not to exceed one thousand dollars
($1,000.00). In addition to the penalties provided herein, the
District may recover reasonable attorney's fees, court costs, and
other expenses of litigation by appropriate suit at law against the
person found to have violated this ordinance or the orders, rules,
regulations and permits issued hereunder. •

SECTION 2.

In addition to the fine levied upon conviction of a violator, the
Board of Trustees may, where the circumstances of the particular case
so dictate, direct the attorney for the Sanitary District to seek
injunctive relief to prohibit the User from discharging into the
sanitary sewer system, or to provide such affirmative relief as may
be appropriate.

SECTION 3.

District may, upon discovering an ongoing or potential discharge of
pollutants to the District POTW which reasonably appears to present
an imminent danger to the health or welfare of persons, seek and
obtain from the Circuit Court of Winnebago County a temporary
restraining order to halt or prohibit such discharge. Prior to the
filing of such petition, the discharger shall be given informal notice
of District's intention to file such action. Methods of informal
notice shall include, but not be limited to, any of the following:
Personal conversation between discharger and District employees,
telephone calls, letters, hand delivered messages or notices posted
at the discharger's premises or point of discharge. Personal contact
between District personnel and the discharger shall be attempted, but
shall not be condition precedent to District's petition for and
obtaining of a temporary restraining order.
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SECTION 4.

District may, upon discovering an ongoing or potential discharge to ~
the District POTW which presents or may present a danger to the
environment or which threatens to interfere with the operation of the
POTW, immediately issue an order to the discharger to show cause -
before the Board of Trustees why District should
not suspend service, revoke the discharger's Wastewater Discharge
Permit, disconnect the User from the POTW, or seek injunctive relief .
to prohibit the discharger from making the discharge. Procedures to
be followed by the Board of

Trustees in said show cause hearing and in subsequent actions by the •
Board shall be in accordance with Article VI, Subsections 4.C. (2-5)
of this ordinance, except that notice of the hearing shall be served
personally or by registered or certified mail, return receipt.
requested, no less than 24 hours nor no more than 72 hours before the
hearing. In show cause hearings called under this section, the person
making personal service shall note the time of delivery of the notice
on the return.

SECTION 5. "~

The remedies herein above provided shall not be exclusive and the
Sanitary District of Rockford may seek whatever other remedies are
authorized by statute, at law or in equity against any person,
violating the provisions of this ordinance.'

SECTION 6.

Any person who knowingly makes any false statements, representation
or certification in any application, record, report, plan or other
document filed or required to be maintained pursuant to this ordinance
or Wastewater Discharge Permit, or who falsifies, tampers with, or
knowingly renders inaccurate any monitoring device or method required
under this ordinance, shall be guilty of a misdemeanor and upo*-
conviction, be punished by a fine of not more than $1,000.00 or shal.
be incarcerated in a penal institution other than the penitentiary for
a period not to exceed six (6) months.

SECTION 7.

Any person who shall violate any provision of this ordinance shall,
following a hearing before the Board of Trustees, be subject to
immediate disconnection of the sewer servicing the property upon or
in connection with which the violation occurred.
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VIII

SBVSRABILITY

If any provision, paragraph, word, section or article of this
ordinance is invalidated by any court of competent jurisdiction, the
remaining provisions, paragraphs, words, sections and chapters shall
not be affected and shall continue in full force and effect. -
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ULTXCL2 XX

COH7LZCT

All other ordinances and parts of other ordinances inconsistent or
conflicting with any part of this ordinance are hereby repealed to the
extent of such Inconsistency of conflict. • -. ..

President/ Board of Trustees

ATTEST:

Clerk, Board of Trustees

APPROVED:

PUBLISHED:
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ORDINANCE NO. 361

APPENDIX A

A. ELECTROPLATING POINT SOURCE CATEGORY (40 CFR PART 413)

1... ..The Pretreatment Standards for Existing Sources for the
following sub-parts of 40 CFR 413 are set forth below.

Sub-part A:
Sub-part D:
Sub-part E:
Sub-part 7:
Sub-part G:
Sub-part H:

Electroplating of Common Metals Subcategory
Anodizing Subcategory
Coatings Subcategory
Chemical Etching and Hilling Subcategory
Electroless Plating Subcategory
Printed Circuit Board Subcategory

POLLUTANT
OR

POLLUTANT
PROPERTY

AVERAGE

Cyanide (Total)

Cyanide (Amenable)
Copper

Nickel

Chromium

Zinc

Lead

Total Metals

Total Toxic

Organics (TTO)

2.

PSES FOR FACILITIES
DISCHARGING GREATER
THAN 10,000 GALLONS
PER DAY (mg/1)
1-DAY 4-DAY

MAXIMUM AVERAGE

PSES FOR FACILITIES
DISCHARGING LESS
THAN 10,000 GALLONS
PER DAY (mg/1)

1-DAY 4-DAY
MAXIMUM

1.9

2.13

1.0

4.5

4.1

7.0

4.2

0.6
1.2

10.5

2.7

2.6

4.0

2.6

0.4
'0.7
6.3

5.0

0.6
1.2

4.57

2.7

0.4
0.7

The Pretreatment Standards for Existing Standards for Sub-part
B (Electroplating Precious Metals) are the same as in the table
above, except that Pretreatment Standards for Existing
Standards for silver is added as follows:
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Sub-part B: Electroplating of Precious Metals Subcategory

PSES FOR FACILITIES PSES FOR FACILITIES
DISCHARGING GREATER DISCHARGING LESS

POLLUTANT THAN 10,000 GALLONS THAN 10,000 GALLONS
OR PER DA? (ng/1) PER DA? (fflg/1)

POLLUTANT 1-DAY 4-DAY 1-DAY 4-DAY
PROPERTY MAXIMUM AVERAGE MAXIMUM AVERAGE

Silver -1.2 - 0.7 " —— ——
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ORDINANCE NO. 361

APPENDIX B

A. METAL FINISHING POINT SOURCE CATEGORY (40 CFR PART 433)

1. Pretreatment Standards for Existing Sources are as follows:

PSES FOR ALL PLANTS (433.15)
POLLUTANT

OR
POLLUTANT HAXIMUM FOR ANY MONTHLY AVERAGE
PROPERTY 1-DAY (mg/1) SHALL NOT EXCEED

(Total) 0.69 0.26
Chromium (Total) 2.77 1.71
Copper (Total) 3.38 2.07
Lead (Total) 0.69 0.43
Nickel (Total) 3.98 2.38
Silver (Total) 0.43 0.24
Zinc (Total) 2.61 1.48
Cyanide (Total) 1.20 0.65
Cyanide (Amenable) 0.86(3) 0.32(3)
Total Toxic 4.57(1) " ———
Organics (TTO)
Total Toxic 2.13(2) ———
Organics (TTO)

(1) Interim standard effective June 30, 1984 until February 14,
1986.

(2) Final standard effective February 15, 1986.

(3) As per Federal Register Vol. 48, No. 137, July 15, 1983.

2. Pretreatment Standards for New Sources are the same as the
table above except as follows:

PSNS (433.17)
POLLUTANT

OR
POLLUTANT MAXIMUM FOR ANY MONTHLY AVERAGE
PROPERTY 1-DAY (mg/1) SHALL NOT EXCEED

Cadmium (Total) 0.11 0.07
Total Toxic 2.13 ———
Organics (TTO)
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ORDINANCE NO. 361

APPENDIX C

A. COPPER FORMING POINT SOURCE CATEGORY (40 CFR PART 468)
Pretreatment Standards for Existing Sources (PSES)

1. PSES for Subpart A

a. Hot Rolling Spent Lubricant

POLLUTANT mg/off-kg of copper or copper
OR alloy hot rolled

POLLUTANT 1-DAY MONTHLY AVERAGE
PROPERTY MAXIMUM MAXIMUM

Chromium 0.045 0.018
Copper 0.195 0.108
Lead 0.015 0.013
Nickel 0.197 0.130
Zinc 0.150 0.062
Total Toxic Organics 0.066 0.035
Oil and Grease 2.060 1.236

b. Cold Rolling Spent Lubricant

POLLUTANT mg/off-kg of copper or copper
OR alloy cold rolled
POLLUTANT 1-DAY MONTHLY AVERAGE
PROPERTY MAXIMUM MAXIMUM

Chromium 0.166 0.068
Copper 0.720 0.379
Lead 0.056 0.049
Nickel 0.727 0.481
Zinc 0.553 0.231
Total Toxic Organics 0.243 0.128
Oil and Grease 7.580 4.548
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APPENDIX C
PSES for Subpart A (Continued)

c. Drawing Spent Lubricant

POLLUTANT
OR

POLLUTANT
PROPERTY

Chromium
Copper
Lead
Nickel
Zinc
Total Toxic Organics
Oil and Grease

mg/off-kg of copper or copper
alloy drawn

1-DAY MONTHLY AVERAGE
MAXIMUM MAXIMUM

0.037
0.161
0.012
0.163
0.124
0.055
1.700

0.015
0.085
0.011
0.107
0.051
0.028
1.020

d. Solution Heat Treatment

POLLUTANT
OR

POLLUTANT
PROPERTY

Chromi urn
Copper
Lead
Nickel
Zinc
Total Toxic Organics
Oil and Grease

mg/offkg of copper or copper
Alloy Heat Treated

1-DAY MONTHLY AVERAGE
MAXIMUM MAXIMUM

0.284
1.227
0.096
1.240
0.943
0.419
12.920

0.116
0.646
0.083
0.820
0.394
0.219
7.752

e. Extrusion Heat Treatment

POLLUTANT
OR

POLLUTANT
PROPERTY

Chromi urn
Copper
Lead
Nickel
Z1nc
Total Toxic Organics
Oil and Grease

mg/offkg of copper or copper alloy
heat treated on an extrusion press

1-DAY MONTHLY AVERAGE
MAXIMUM MAXIMUM

0.00088
0.0030
0.00030
0.0030
0.0020
0.0010
0.040

0.00036
0.0020
0.00026
0.0020
0.0010
0.00068
0.024
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APPENDIX C
PSES for Subpart A (Continued)

f. Annealing with Water

POLLUTANT
OR

POLLUTANT
PROPERTY

Chromiurn
Copper
Lead
Nickel
Z1nc
Total Toxic Organics
011 and Grease

mg/off-kg of copper or copper
alloy annealed with water

1-DAY MONTHLY AVERAGE
MAXIMUM MAXIMUM

.545

.356

.186

.380

.810
0.806
24.800

0.223
1.240
0.161
1.574
0.756
0.421
14.880

Annealing with Oil

POLLUTANT
OR

POLLUTANT
PROPERTY

Chromi urn
Copper
Lead
Nickel
Zinc
Total Toxic Organics
Oil and Grease

mg/off-kg of copper or copper
alloy annealed with oil

1-DAY MONTHLY AVERAGE
MAXIMUM MAXIMUM

Alkaline Cleaning Rinse

POLLUTANT
OR

POLLUTANT
PROPERTY

Chromi urn
Copper
Lead
Nickel
Z1nc
Total Toxic Organics
011 and Grease

mg/offkg of copper or copper
alloy alkaline cleaned

1-DAY MONTHLY AVERAGE
MAXIMUM MAXIMUM

1.854
8.006
0.632
8.090
6.152
2.739
84.280

0.758
4.214
0.547
5.351
2.570
1.432
50.563
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APPENDIX C
PSES for Subpart A (Continued)

Alkaline Cleaning Rinse for Forged Parts

POLLUTANT
OR

POLLUTANT
PROPERTY

Chromium
Copper
Lead
Nickel
Z1nc
Total Toxic Organics
Oil and Grease

mg/off-kg of copper or copper
alloy alkaline cleaned

1-DAY MONTHLY AVERAGE
MAXIMUM MAXIMUM

5.562
24.019
1.896
24.272
18.457
8.217

252.840

2.275
12.642
1.643
16.055
7.711
4.298

151.704

j. Alkaline Cleaning Bath
POLLUTANT
OR

POLLUTANT
PROPERTY

Chromium
Copper
Lead
Nickel
Zinc
Total Toxic Organics
Oil and Grease

mg/off-kg of copper or copper
alloy alkaline cleaned

1-DAY MONTHLY AVERAGE
MAXIMUM MAXIMUM

0.020
0.088
0.0070
0.089
0.068
0.030
0.93

0.0084
0.046
0.006Q
0.059
0.028
0.015
0.58

k. Pickling Rinse

POLLUTANT
OR

POLLUTANT
PROPERTY

Chromium
Copper
Lead
Nickel
Zinc
Total Toxic Organics
Oil and Grease

ing/off

1-DAY
MAXIMUI

0.574
2.481
0.195
2.507
1.906
0.848
76.120

mg/off-kg of copper or copper
alloy pickled

MONTHLY AVERAGE
MAXIMUM

0.235
1.306
0.169
1.658
0.796
0.444
15.672
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APPENDIX C
PSES for Subpart A (Continued)

1. Pickling Rinse for Forged Parts

POLLUTANT
OR

POLLUTANT
PROPERTY

Chromium
Copper
Lead
Nickel
Z1nc
Total Toxic Organic*
Oil and Grease

mg/off-kg of copper or copper
alloy forged parts pickled
1-DAY MONTHLY AVERAGE

MAXIMUM MAXIMUM

723
444
587
522
720
546

78.360

0.705
3.918
0.509
4.975
2.389
1.332
47.016

m. Pickling Bath

POLLUTANT
OR

POLLUTANT
PROPERTY

Chromi urn
Copper
Lead
Nickel
Zinc
Total Toxic Organics
Oil and Grease

mg/off-kg of copper or copper
Alloy Pickled

1-DAY MONTHLY AVERAGE
MAXIMUM MAXIMUM

0.051
0.220
0.017
0.222
0.169
0.075
2.320

0.020
0.116
0.015
0.147
0.070
0.039
1.392

n. Pickling Fume Scrubber

POLLUTANT
OR

POLLUTANT
PROPERTY

Chromi urn
Copper
Lead
Nickel
Zinc
Total Toxic Organics
Oil and Grease

mg/off-kg of copper or copper
Alloy Pickled

1-DAY MONTHLY AVERAGE
MAXIMUM MAXIMUM

0.275
0.189
0.093
1.201
0.913
0.406
12.520

0.112
0.626
0.081
0.795
0.381
0.212
7.512
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APPENDIX C
PSES for Subpart A (Continued)

o. Tumbling or Burnishing

POLLUTANT
OR

POLLUTANT
PROPERTY

Chroroi urn
Copper
Lead
Nickel
Zinc
Total Toxic Organics
Oil and Grease

mg/off-kg of copper or copper
alloy tumbled or burnished
1-DAY MONTHLY AVERAGE

MAXIMUM MAXIMUM

0.2S6
1.107
0.087
I.119
0.851
0.378
II.660

0.104
0.583
0.075
0.740
0.355
0.198
6.996

Surface Coating

POLLUTANT
OR

POLLUTANT
PROPERTY

Chromium
Copper
Lead
Nickel
Zinc
Total Toxic Organics
Oil and Grease

mg/of

1-D.
MAXIMI

0.326
1.411
0.111
1.426
1.084
0.482
14.860

mg/off-kg of copper or copper
alloy surface coated
Y MONTHLY AVERAGE
M MAXIMUM

0.133
0.743
0.096
0.943
0.453
0.252
8.916

q. Miscellaneous Waste Streams

POLLUTANT
OR

POLLUTANT
PROPERTY

Chromium
Copper
Lead
Nickel
Zinc
Total Toxic Organics
Oil and Grease

mg/off-kg of copper or copper
alloy formed

1-DAY MONTHLY AVERAGE
MAXIMUM MAXIMUM

0.009
0.041
0.003
0.041
0.031
0.014
0.436

0.003
0.021
0.002
0.027
0.013
0.007
0.261
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APPENDIX C

B. COPPER FORMING POINT SOURCE CATEGORY (40 CFR PART 468}
Pretreatment Standards for New Sources (PSNS)

1. PSNS for Subpart A

a. Hot Rolling Spent Lubricant
POLLUTANT
OR

POLLUTANT
PROPERTY

Chromium
Copper
Lead
Nickel
Zinc
Total Toxic Organics
Oil and Grease

mg/off-kg of copper or copper
alloy hot rolled

1-OAY MONTHLY AVERAGE
MAXIMUM MAXIMUM

0.038
0.131
0.010
0.056
0.105
0.035
1.030

0.015
0.062
0.0092
0.038
0.043
0.035
1.030

b. Cold Rolling Spent Lubricant

POLLUTANT
OR

POLLUTANT
PROPERTY

Chromium
Copper
Lead
Nickel
Z1nc
Total Toxic Organics
Oil and Grease

rag/off-kg of copper or copper
copper alloy cold rolled

1-DAY MONTHLY AVERAGE
MAXIMUM MAXIMUM

0.140
0.485
0.037
0.208
0.386
0.12
3.790

0.056
0.231
0.034
0.140
0.159
0.128
3.790

c. Drawing Spent Lubricant

POLLUTANT
OR

POLLUTANT
PROPERTY

Chromium
Copper
Lead
Nickel
Zinc
Total Toxic Organics
Oil and Grease

mg/off-kg of copper or copper
alloy drawn

1-OAY MONTHLY AVERAGE
MAXIMUM MAXIMUM

0.031
0.108
0.0085
0.046
0.086
0.028
0.850

0.012
0.051
0.0076
0.031
0.035
0.028
0.850
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APPENDIX C
PSNS for Subpart A (Continued)

d. Solution Heat Treatment

POLLUTANT
OR

POLLUTANT
PROPERTY

Chromiurn
Copper
Lead
Nickel
Zinc
Total Toxic Organics
011 and Grease

mg/off-kg of copper or copper
alloy heat treated

1-DAY MONTHLY AVERAGE
MAXIMUM MAXIMUM

0.239
0.826
0.064
0.355
0.658
0.219
6.460

0.096
0.394
0.058
0.239
0.271
0.219
6.460

e. Extrusion Heat Treatment
POLLUTANT

OR
POLLUTANT
PROPERTY

Chromium
Copper
Lead
Nickel
Zinc
Total Toxic Organics
011 and Grease

mg/off-kg of copper or copperalloy
heat treated on an extrusion press
1-DAY MONTHLY AVERAGE
MAXIMUM MAXIMUM

0.00074
0.0020
0.00020
0.0010
0.0020
0.00068
0.020

0.00030
0.0010
0.00018
0.0007*,
0.00084
0.00068
0.020

f. Annealing with Water

POLLUTANT
OR
POLLUTANT
PROPERTY

Chromium
Copper
Lead
Nickel
Zinc
Total Toxic Organics
011 and Grease

mg/off-kg of copper or copper
alloy annealed with water
1-DAY MONTHLY AVERAGE

MAXIMUM MAXIMUM

0.458
1.587
0.124
0.682
1.264
0.421
12.400

0.186
0.756
0.111
0.453
0.520
0.421
12.400
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APPENDIX C
PSNS for Subpart A (Continued)

g. Anneal Ing with Oil

Same as PSES (Subpart A Item g)

h. Alkaline Cleaning Rinse

POLLUTANT -
OR

POLLUTANT
PROPERTY

Chromi urn
Copper
Lead
Nickel
Zinc
Total Toxic Organics
011 and Grease

mg/off-kg of copper or copper
alloy alkaline cleaned
1-DAY - MONTHLY AVERAGE

MAXIMUM MAXIMUM

1.559
5,393
0.421
2.317
4.298
1.432
42.140

0.632
2.570
0.379
1.559
1.769
1.432
42.140

1. Alkaline Cleaning Rinse for Forged Parts

POLLUTANT
OR

POLLUTANT
PROPERTY

Chromium
Copper
Lead
Nickel
Zinc
Total Toxic Organics
011 and Grease

mg/off-kg of copper or copper alloy
forged parts alkaline cleaned

1-DAY MONTHLY AVERAGE
MAXIMUM MAXIMUM

4.677
16.181
1.264
6.953
12.894
4.298

126.420

1.896
7.711
1.137
4.677
5.309
4.298

126.420
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APPENDIX C
PSNS for Subpart A (Continued)

j. Alkaline Cleaning Bath

POLLUTANT
OR

POLLUTANT
PROPERTY

Chromiurn
Copper
Lead
Nickel
Z1nc
Total Toxic Organics
011 and Grease

rag/off-kg of copper or copper
alloy alkaline cleaned

1-DAY MONTHLY AVERAGE
MAXIMUM MAXIMUM

0.017
0.059
0.0046
0.025
0.047
0.015
0.46

0.0070
0.028
0.0042
0.017
0.019
0.015
0.46

k. Pickling Rinse

POLLUTANT
OR

POLLUTANT
PROPERTY

Chromium
Copper
Lead
Nickel
Z1nc
Total Toxic Organics
Oil and Grease

mg/off-kg of copper or copper
alloy pickled

1-DAY MONTHLY AVERAGE
MAXIMUM MAXIMUM

0.216
0.748
0.058
0.321
0.596
0.198
5.850

0.087
0.356
0.052
0.216
0.245
0.198
5.850

1. Pickling Rinse for Forged Parts

POLLUTANT
OR
POLLUTANT
PROPERTY

Chromium
Copper
Lead
Nickel
Zinc
Total Toxic Organics
011 and Grease

mg/off-kg of copper or copper
alloy forged parts pickled

1-DAY MONTHLY AVERAGE
MAXIMUM MAXIMUM

0.649
2.246
0.175
0.965
1.790
0.596
17.550

0.263
1.070
0.157
0.649
0.737
0.596
17.550
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APPENDIX C
PSNS for Subpart A

m. Pickling Bath

POLLUTANT
OR

POLLUTANT
PROPERTY

Chromi urn
Copper
Lead
Nickel
Zinc
Total Toxic Organics
Oil and Grease

rag/off-kg of copper or copper
alloy pickled

1-OAY MONTHLY AVERAGE
MAXIMUM MAXIMUM

0.042
0.148
0.011
0.063
0.118
0.039
1.160

0.017
0.070
0.010
0.042
0.048
0.039
1.160

Pickling Fume Scrubber

POLLUTANT
OR

POLLUTANT
PROPERTY

Chromium
Copper
Lead
Nickel
Zinc
Total Toxic Organics
011 and Grease

mg/off-kg of copper or copper
alloy pickled

1-OAY MONTHLY AVERAGE
MAXIMUM MAXIMUM

0.231
0.801
0.062
0.344
0.638
0.212
6.260

0.093
0.381
0.056
0.231
0.262
0.212
6.260

Tumbling or Burnishing

POLLUTANT
OR

POLLUTANT
PROPERTY

Chromi urn
Copper
Lead
Nickel
Z1nc
Total Toxic Organics
011 and Grease

mg/off-kg of copper or copper
alloy tumbled or burnished
1-OAY MONTHLY AVERAGE

MAXIMUM MAXIMUM

0.215
0.746
0.058
0.320
0.594
0.198
5.830

0.087
0.355
0.052
0.215
0.244
0.198
5.830
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APPENDIX C
PSNS for Subpart A (Continued)

Surface Coating

POLLUTANT
OR

POLLUTANT
PROPERTY

Chromi urn
Copper
Lead
Nickel
21 nc
Total Toxic Organics
Oil and Grease

mg/off-kg of copper or copper
alloy surface coated

1-OAY MONTHLY AVERAGE
MAXIMUM MAXIMUM

0.274
0.951
0.074
0.408
0.757
.0.252
7.430

0.111
0.453
0.066
0.274
0.312
0.252
7.430

Miscellaneous Waste Streams

POLLUTANT
OR

POLLUTANT
PROPERTY

Chromium
Copper
Lead
Nickel
Zinc
Total Toxic organics
Oil and Grease

mg/off-kg of copper or copper
alloy formed

1-OAY MONTHLY AVERAGE
MAXIMUM MAXIMUM

0.008
0.027
0.0021
0.011
0.022
0.007
0.218

0.003
0.013
0.001E
0.008
O.OOS
0.007
0.218

66



ORDINANCE NO. 361

APPENDIX D

A. INORGANIC CHEMICALS (PHASE I) POINT SOURCE CATEGORY (40 CFR PART 415)
Pretreatment Standards for Existing Sources (PSES)

1. PSES for Subpart A Aluminum Chloride

POLLUTANT OR LIMITATIONS
POLLUTANT PROPERTY

pH Within the range 5.0 to 10.0

2. PSES for Subpart B Aluminum Sulfate

POLLUTANT Milligrams per Liter
OR 1-OAY AVG OF DAILY VALUES

POLLUTANT MAXIMUM FOR 30 CONSECUTIVE DAYS
PROPERTY

Zinc 5.0 2.5

3. PSES for Subpart F Chloralkali (Chlorine and Sodium or Potassium
Hydroxide Production)

Except as provided in 40 CFR 403.7 and 403.13, any existing source
subject to this subpart and using the diaphram cell process, which
introduces pollutants into a publicly owned treatment works, must
comply with 40 CFR Part 403 and achieve the pretreatment standards
for existing sources as listed below.

POLLUTANT Milligrams per Liter
OR 1-OAY AVG OF DAILY VALUES

POLLUTANT MAXIMUM FOR 30 CONSECUTIVE DAYS
PROPERTY
Copper 2.1 0.80
Lead 2.9 1.1
Nickel 1.6 0.64

4. PSES for Subpart L Potassium Dichromate Production

POLLUTANT Milligrams per Liter
OR 1-DAY AVG OF DAILY VALUES

POLLUTANT MAXIMUM FOR 30 CONSECUTIVE DAYS
PROPERTY

Hexavalent Chromium 0.25 0.090
Total Chromium 3.0 1.0
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5. PSES for Subpart AH Chrome Pigments Production

Existing sources which annually Introduce less than 210,000 cubic
meters per year (55 million gallons per year) of chrome pigments
process wastewater into a publicly owned treatment works are subject
only to the standards specified in 40 CFR Part 403.

POLLUTANT Milligrams per Liter
OR 1-DAY AVG OF DAILY VALUES

POLLUTANT MAXIMUM FOR 30 CONSECUTIVE DAYS
PROPERTY

Chromium 2.9 1.2
• Lead 3.4 1.4
Zinc 2.9 1.2

6. PSES for Subpart AJ Copper Sulfate Production

POLLUTANT Milligrams per Liter
OR 1-DAY AVG OF DAILY VALUES

POLLUTANT MAXIMUM FOR 30 CONSECUTIVE DAYS
PROPERTY

Copper 3.2 1.1
Nickel 6.4 2.1
Selenium 1.5 0.53

7. PSES for Subpart AL Ferric Chloride Production

POLLUTANT Milligrams per Liter
OR 1-DAY AVG OF DAILY VALUES

POLLUTANT MAXIMUM FOR 30 CONSECUTIVE DAYS
PROPERTY

Total Chromium 3.0 1.0
Hexavalent Chromium 0.25 0.09
Copper 1.0 0.50
Nickel 2.0 1.0
Zinc 5.0 2.5

8. PSES for Subpart AR Lead Monoxide Production

POLLUTANT Milligrams per Liter
OR . 1-OAY AVG OF DAILY VALUES

POLLUTANT MAXIMUM FOR 30 CONSECUTIVE DAYS
PROPERTY

Lead 2.0 1.0
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9. PSES for Subpart AU Nickel Sulfate Production

POLLUTANT Milligrams per Liter
OR 1-DAY AVG OF DAILY VALUES

POLLUTANT MAXIMUM FOR 30 CONSECUTIVE DAYS
PROPERTY

Copper 1.1 0.36
Nickel 1.1 0.36

10. PSES for Subpart BA Silver Nitrate Production

POLLUTANT Milligrams per Liter
OR 1-DAY AVG OF DAILY VALUES

POLLUTANT MAXIMUM FOR 30 CONSECUTIVE DAYS
PROPERTY

Silver 1.0 0.5

11. PSES for Subpart BC Sodium Fluoride Production

POLLUTANT Milligrams per Liter
OR 1-DAY AVG OF DAILY VALUES

POLLUTANT MAXIMUM FOR 30 CONSECUTIVE DAYS
PROPERTY

Fluoride 50 25

B. INORGANIC CHEMICALS (PHASE I) POINT SOURCE CATEGORY {40 CFR PART 415)
Pretreatment Standards for New Sources (PSNS)

1. PSNS for Subpart F Chloralkali (Chlorine and Sodium or Potassium
Hydroxide Production)

a. Except as provided in 40 CFR 403.7, any new source subject to
this subpart and using the mercury cell process, which
introduces pollutants into a publicly owned treatment works,
must comply with 40 CFR Part 403 and achieve the following
pretreatment standards:
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POLLUTANT Milligrams per Liter
OR 1-DAY AVG OF DAILY VALUES

POLLUTANT MAXIMUM FOR 30 CONSECUTIVE DAYS
PROPERTY

Mercury 0.11 0.048

b. Except as provided in 40 CFR 403.7, any new source subject
to this subpart and using the diaphragm cell process, which
introduces pollutants into a publicly owned treatment works,
must comply with 40 CFR Part 403 and achieve the following
pretreatment standards:

POLLUTANT Milligrams per Liter
OR 1-DAY AVG OF DAILY VALUES

POLLUTANT MAXIMUM FOR 30 CONSECUTIVE DAYS
PROPERTY

Lead 0.53 0.21

2. PSNS for Subpart H Hydrofluoric Acid Production

POLLUTANT Milligrams per Liter
OF 1-DAY AVG OF DAILY VALUES

POLLUTANT MAXIMUM FOR 30 CONSECUTIVE DAYS
PROPERTY

Fluoride 100 50
Nickel 0.66 0.20
Zinc 2.2 0.66

3. PSNS for Subpart Q Sodium Dichromate and Sodium Sulfate Production

POLLUTANT Milligrams per Liter
OR 1-DAY AVG OF DAILY VALUES

POLLUTANT MAXIMUM FOR 30 CONSECUTIVE DAYS
PROPERTY

Chromium 1.0 0.50
Hexavalent Chromium 0.11 0.060
Nickel 0.80 0.40

4. PSNS for Subpart V Titanium Dioxide Production

Except as provided in 40 CFR 403.7, any new source subject to
this subpart and producing titanium dioxide by the sulfate process
which introduces pollutants into a publicly owned treatment works
must comply with 40 CFR Part 403 and achieve the limits listed
below.

70



APPENDIX D

POLLUTANT Milligrams per Liter
OR 1-OAY AVG OF DAILY VALUES

POLLUTANT MAXIMUM FOR 30 CONSECUTIVE DAYS
PROPERTY

Iron 8.5 2.5
Chromium 0.57 0.30
Nickel 0.38 0.20

5. PSNS for Subpart W Aluminum Fluoride Production

POLLUTANT Kg/kkg of Product
OR 1-OAY AVG OF DAILY VALUES

POLLUTANT MAXIMUM FOR 30 CONSECUTIVE DAYS
PROPERTY

TSS 2.4 1.2
Flouride 1.3 0.63
Chromium 0.015 0.0045
Nickel 0.0079 0.0024
pH Within the range of 6.0 to 9.0

PSNS for Subpart AH Chrome Pigments Production

The limitations for this subpart are the same as those for
PSES (See A,5).

7. PSNS for Subpart AO Copper Sulfate

The limitations for this subpart are the same as those for
PSES (See A,6).

8. PSNS for Subpart AP Hydrogen Cyanide Production

POLLUTANT Milligrams for Liter
OR 1-DAY AVG OF DAILY VALUES

POLLUTANT MAXIMUM FOR 30 CONSECUTIVE DAYS
PROPERTY

Cyanide A 1.7 0.36
Total Cyanide 11 4.0

9. PSNS for Subpart AU Nickel Sulfate Production

The limitations for this subpart are the same as those for
PSES (See A,9).
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10. PSNS for Subpart BB Sodium Blsulfite Production

POLLUTANT Milligrams per Liter
OR 1-OAY AVG OF DAILY VALUES

POLLUTANT MAXIMUM FOR 30 CONSECUTIVE DAYS
PROPERTY

Chromium 1.3 0.42

72



ORDINANCE

APPENDIX E

A. PORCELAIN ENAMELING POINT SOURCE CATEGORY (40 CFR PART 466)
Pretreatment Standards for Existing Sources (PSES)

PSES for Subpart A Steel Basis Material

POLLUTANT
OR Milligrams Per Liter

POLLUTANT 1-DAY MONTHLY AVG
PROPERTY MAXIMUM MAXIMUM

Chromium 0.42 0.17
Lead 0.15 0.13
Nickel 1.41 1.00
Zinc 1.33 0.56

2. PSES for Subpart B Cast Iron Basis Material

(Subpart B Only)

B. The discharge of process wastewater pollutants from all
porcelain enameling coating operations shall not exceed the
values set forth below:

POLLUTANT Milligrams per Liter
OR 1-DAY MONTHLY AVG

POLLUTANT MAXIMUM MAXIMUM
PROPERTY

Chromium 0.42 0.17
Lead 0.15 0.13
Nickel 1.41 1.00
Z1nc 1.33 0.56
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B. PORCELAIN ENAMELING POINT SOURCE CATEGORY (40 CFR PART 466)
Pretreatment Standards for New Sources

1. PSNS for Subpart A - Steel Basis Material

POLLUTANT
OR

POLLUTANT
PROPERTY

Chromium
Lead
Nickel
Zinc

mg/nr
Metal

Preparation
1-DAY

MAXIMUM

3.7
1.0

12.0
10.2

of area processed or coated
Coating

Operation
1-DAY

MAXIMUM

0.47
0.13
1.51
1.29

Metal
Preparation
MONTHLY AVG
MAXIMUM

1.5
0.9
6.3 *
4.2

Coating
Operation
MONTHLY AVG

MAXIMUM

0.19
0.11
0.79
0.53

PSNS for Subpart 8 Cast Iron Basis Material

The same qualifier applies here as is listed in A,2,
(Subpart B Only)

POLLUTANT
OR

POLLUTANT
PROPERTY

Mg/m2 of area coated
1-DAY MONTHLY AVG

MAXIMUM MAXIMUM

Chromi urn
Lead
Nickel
Zinc

0.47
0.13
0.69
1.29

0.19
0.11
0.47
0.53

PSNS for Subpart C Aluminum Basis Material

POLLUTANT
OR

POLLUTANT
PROPERTY

Chromium
Lead
Nickel
Zinc

Metal
Preparation

1-DAY
MAXIMUM

3.60
0.97
5.35
9.92

mg/m of area processed or coated
Coat1ng Metal Coating

Operation Preparation Operation
1-DAY MONTHLY AVG MONTHLY AVG

MAXIMUM MAXIMUM MAXIMUM

0.47
0.13
0.69
1.29

1.46
0.88
3.60
4.09

0.19
0.11
0.47
0.53
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4. PSNS for Subpart 0 Copper Basis Material

POLLUTANT mg/m2 of area processed or coated
OR Metal Coating Metal Coating

POLLUTANT Preparation Operation Preparation Operation
PROPERTY 1-DAY 1-DAY MONTHLY AVG MONTHLY AVG

MAXIMUM MAXIMUM MAXIMUM MAXIMUM

Chromium 6.23 0.46 2.52 0.19
Lead 1.69 0.13 1.52 0.11
Nickel 9.25 0.69 6.23 0.47
Zinc 17.16 1.29 7.07 0.53
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ORDINANCE NO. 361

APPENDIX F

PULP, PAPER AND PAPERBOARD AND THE BUILDERS' PAPER AND BOARD MILLS
POINT SOURCE CATEGORIES (40 CFR Part 430 4 431}
Pretreatment Standards for Existing Sources (PSES)

The following subparts are for Pulp, Paper and Paperboard (40 CFR Part 430)

The following subparts are subject to the following qualifier:
(A, B, D, E, F, G, H, I, J, K, P, Q, R, S, T, U, V, W, X, Y, Z)

If a PSES or a PSNS uses chlorophenolic - containing biocides he must conform
with the rules set forth in the subcategory that covers his
process(es). Permittees not using chlorophenolic - containing biocides
must certify to the permit - issuing authority that they are not using
those biocides. PSES must be attained on or before July 1, 1984.

The following subparts are subject to the following qualifier:
(M, N, 0)

(Applies to PSES and PSNS)
Pentachlorophenol and trichlorophenol limitations are only applicable at
facilities where chlorophenolic containing biocides are used. Permittees not
using chlorophenolic - containing biocides must certify to the permit -
issuing authority that they are not using these biocides. Zinc limitations
are only applicable at facilities where zinc hydrosulfite is used as a
bleaching agent. Permittees not using zinc hydrosulfite as as a bleaching
agent must certify to the permit - issuing authority that they are not using
this bleaching compound. PSES must be attained on or before July 1, 1984/

1. PSES for Subpart A - Unbleached Kraft

POLLUTANT
OR

POLLUTANT
PROPERTY

Pentachlorophenol
Trichlorophenol

Milligrams per Liter
1-DAY

MAXIMUM

(0.010)(12.6)/y

wastewater discharged in kgal per ton of product
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2. PSES for Subpart 8 for Semi - Chemical

POLLUTANT Milligrams per Liter
OR 1-DAY

POLLUTANT MAXIMUM
PROPERTY

Pentachlorophenol (0.032)(10.3)/y
Trichlorophenol (0.010)(10.3)/y

y - wastewater discharged in kgal per ton of product

3. PSES for Subpart D - Unbleached Kraft - Neutral Sulfite Semi - Chemical
(Cross Recovery)
PSES for this subcategory are presented in Subpart V

4. PSES for Subpart E - Paperboard from Wastepaper

POLLUTANT Milligrams per Liter
OR 1-DAY

POLLUTANT . MAXIMUM
PROPERTY

Pentachlorophenol (0.032)(7.2)/y
Trichlorophenol (0.010)(7.2)/y

y - wastewater discharged in kgal per ton of product

PSES for Subpart F - Dissolving Kraft

POLLUTANT Milligrams per Liter
OR 1-DAY

POLLUTANT MAXIMUM
PROPERTY

Pentachlorophenol (0.011)(55.l)/y
Trichlorophenol (0.082)(55.l)/y

y - wastewater discharged in kgal per ton of product
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6. PSES for Subpart G - Market Bleached Kraft

POLLUTANT Milligrams per Liter
OR 1-DAY

POLLUTANT MAXIMUM
PROPERTY

Pentachlorophenol " (0.011)(41.6)/y
Trichlorophenol (0.082)(41.6)/y

y - wastewater discharged in kgal per ton of product

7. PSES for Subpart H - BCT Bleached Kraft

POLLUTANT Milligrams per Liter
OR 1-DAY

POLLUTANT MAXIMUM
PROPERTY

Pentachlorophenol (0.011)(35.4)/y
Trichlorophenol (0.082)(35.4)/y

y * wastewater discharged in kgal per ton of product

8. PSES for Subpart I - Fine Bleached Kraft

POLLUTANT Milligrams per Liter
OR 1-DAY

POLLUTANT MAXIMUM

Pentachlorophenol (0.011)(30.9)/y
Trichlorophenol (0.082)(30.9)/y

y - wastewater discharged in kgal per ton of product

9. PSES for Subpart J - Papergrade Sulfite (Blow Pit Wash)

POLLUTANT Milligrams per Liter
OR I-DAY

POLLUTANT MAXIMUM
PROPERTY

Pentachlorophenol ((0.011)(12.67)exp(0.017x))/y
Trichlorophenol ((0.082)(12.67)exp(0.017x))/y

x - percent sulfite pulp in final product
y - wastewater discharged in kgal per ton of product

78



APPENDIX F

10. PSES for Subpart K - Dissolving Sulflte Pulp

(Facilities where nitration, viscose, or cellophane grade pulps
are produced)
POLLUTANT Milligrams per Liter

OR 1-OAY
POLLUTANT MAXIMUM
PROPERTY

Pentachlorophenol (0.011)(66.0)/y
Trichlorophenol (0.082) (66.0)/y

y - Wastewater discharged in kgal per ton of production

(Facilities where acetate grade pulp 1s produced)

POLLUTANT Milligrams per Liter
OR 1-DAY

POLLUTANT MAXIMUM
PROPERTY

Pentachlorophenol (0.011)(72.7)/y
Trichlorophenol (0.082)(72.7)/y

y - wastewater discharged in kgal per ton of production

11. PSES for Subpart L - Groundwood-Chemi -Mechanical

(Reserved)

12. PSES for Subpart M - Groundwood-Thermo-Mechanical

POLLUTANT Milligrams per Liter
OR 1-DAY

POLLUTANT MAXIMUM
PROPERTY

Pentachlorophenol (0.011) (21. l)/y
Trichlorophenol (0.010) (21. l)/y
Z1nc

y - wastewater discharged 1n kgal per ton of product
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13. PSES for Subpart N - Groundwood-CMN Papers

POLLUTANT Milligrams per Liter
OR 1-DAY

POLLUTANT MAXIMUM
PROPERTY

Pentachlorophenol (0.011)(23.8)/y
Trichlorophenol (0.010)(23.8)/y
Zinc (3.0)(23.8)/y

y » wastewater discharged in kgal per ton of production

14. PSES for Subpart 0 - Groundwood-Fine Papers

POLLUTANT Milligrams per Liter
OR 1-DAY

POLLUTANT MAXIMUM
PROPERTY

Pentachlorophenol (0.011)(21.9)/y
Trichlorophenol (0.010)(21.9)/y
Zinc (3.0)(21.9)/y

y - wastewater discharged in kgal per ton of product

15. PSES for Subpart P - Soda

POLLUTANT Milligrams per Liter
OR 1-DAY

POLLUTANT MAXIMUM
PROPERTY

Pentachlorophenol (0.011)(30.9)/y
Trichlorophenol (0.082)(30.9)/y

y - wastewater discharged in kgal per ton of product
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16. PSES for Sufapart Q - Oeink

(Facilities where fine or tissue paper is produced)

POLLUTANT Milligrams per Liter
OR 1-DAY

POLLUTANT MAXIMUM
PROPERTY

Pentachlorophenol 0.032(24.4)/y
Trlchlorophenol 0.082(24.4)/y

y - wastewater discharged In kgal per ton of product

(Facilities where newsprint is produced)

Pentachlorophenol (0.032)(24.4)/y
Trlchlorophenol (0.010)(24.4)/y

y - wastewater discharged in kgal per ton or product

17. PSES for Subpart R - Nonintegrated-Fine Papers

(Wood fiber furnish subdivision)

POLLUTANT Milligrams per Liter
OR 1-DAY

POLLUTANT MAXIMUM
PROPERTY

Pentachlorphenol (0.032)(15.2)/y
Trichlorophenol (0.010)(15.2)/y

y - wastewater discharged in kgal per ton of product

(Cotton fiber furnish subdivision)

Pentachlorophenol (0.032)(42.3)/y
Trichlorophenol (0.010)(42.3)/y

y » wastewater discharged in kgal per ton of product
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18. PSES for Subpart S - Nonintegrated-Tissue Papers

POLLUTANT Milligrams per Liter
OR 1-DAY

POLLUTANT MAXIMUM
PROPERTY

Pentachlorophenol 0.032(22.9)/y
Trichlorophenol 0.010(22.9)/y

y - wastewater discharged in kgal per ton of product

19. PSES for Subpart T - Tissue from Wastepaper

POLLUTANT Milligrams per Liter
OR 1-OAY

POLLUTANT MAXIMUM
PROPERTY

Pentachlorophenol (0.032)(25.2)/y

y * wastewater discharge 1n kgal per ton of product

20. PSES for Subpart U - Papergrade Sulfite (Drum Wash)

POLLUTANT Milligrams per Liter
OR 1-OAY

POLLUTANT MAXIMUM
PROPERTY

Pentachlorophenol ((0.011)(12.67)exp(0.017x))/y
Trichlorophenol ((0.082)(12.67)exp(0.017x))/y

x - percent sulfite pulp in final product

y - wastewater discharged in kgal per ton of product

21. PSES for Subpart V - Unbleached Kraft and Semi-Chemical

POLLUTANT Milligrams per Liter
OR 1-DAY

POLLUTANT MAXIMUM
PROPERTY

Pentachlorophenol (0.011)(14.0)/y
Trichlorophenol (0.010)(14.0)/y

y » wastewater discharged in kgal per ton of product
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22. PSES for Subpart W - Wastepaper - Molded Products

POLLUTANTS Milligrams per liter
OR 1-DAY

POLLUTANTS MAXIMUM
PROPERTY

Pentachlorophenol (0.032)(21.l)/y
Trichlorophenol (0.010)(21.l)/y
y - wastewater discharge in kgal per ton of product

23. PSES for Subpart X - Nonlntegrated - Lightweight Papers

POLLUTANT Milligrams per Liter
OR 1-DAY

POLLUTANT MAXIMUM
PROPERTY

Pentachlorophenol (0.032)(48.7)/y
Trichlorophenol (0.010)(48.7)/y

y - wastewater discharged in kgal per ton of product

(Facilities where electrical grade papers are produced)

Pentachlorophenol (0.032)(76.9)/y
Trichlorophenol (0.010)(76.9)/y

y - wastewater discharged in kgal per ton of product

24. PSES for Subpart Y - Non-integrated-Filter and Nonwoven Papers

POLLUTANTS Milligrams per Liter
OR 1-DAY

POLLUTANTS MAXIMUM
PROPERTY

Pentachlorophenol (0.032)(59.9)/y
Trichlorophenol (0.010)(59.9)/y

y - wastewater discharged in kgal per ton of product
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25. PSES for Subpart Z - Non-1ntegrated-Paperboard

POLLUTANT Milligrams per Liter
OR 1-DAY

POLLUTANT MAXIMUM
PROPERTY

Pentachlorophenol (0.032)(12.9)/y
Trichlorophenol (0.010)(12.9}/y

y - wastewater discharged in kgal per ton of product

PULP, PAPER AND PAPERBOARO AND THE BUILDERS' PAPER AND BOARD MILLS
POINT SOURCE CATEGORIES (40 CFR Part 430 & 431)
Pretreatment Standards for New Sources (PSNS)

The following subparts are for Pulp, Paper and Paperboard (40 CFR Part 430)

. 1. PSNS for Subpart A - Unbleached Kraft

(Facilities where linerboard is produced)

POLLUTANT Milligrams per liter
OR 1-DAY

POLLUTANT MAXIMUM
PROPERTY

Pentachlorophenol (0.015)(9.4)/y
Trichlorophenol (0,013)(9.4}/y

y - wastewater discharge in kgal per ton of product

PSNS for Subpart A - Unbleached Kraft (Continued)

(Facilities where bag paper and other mixed products are produced)

Pentachlorophenol (0.012)(11.4)/y
Trichlorophenol (0.011)(11.4)/y

y - wastewater discharge in kgal per ton of product
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2. PSNS for Subpart B - Semi-Chemical

POLLUTANT Milligrams per Liter
OR 1-DAY

POLLUTANT MAXIMUM
PROPERTY

Pentachlorophenol (0.045)(7.3)/y
Trichlorophenol (0.014)(7.3)/y

y - wastewater discharged in kgal per ton of product

3. PSNS for Subpart D - Unbleached Kraft-Neutral Sulfite Semi-Chemical
(Cross Recovery)

PSES for this subcategory are presented 1n subpart V

4. PSNS for Subpart E - Paperboard from Wastepaper

POLLUTANT Milligrams per Liter
OR 1-DAY

POLLUTANT MAXIMUM
PROPERTY

Pentachlorophenol (0.072)(3.2)/y
Tri chlorophenol (0.023)(3.2)/y

y - wastewater discharged in kgal per ton of product

5. PSNS for Subpart F - Dissolving Kraft

POLLUTANT Milligrams per Liter
OR 1-DAY

POLLUTANT MAXIMUM
PROPERTY

Pentachlorophenol (0.012)(50.7)/y
Trichlorophenol (0.089)(50.7)/y

y - wastewater discharged in kgal per ton of product
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6. PSNS for Subpart G - Market Bleached Kraft

POLLUTANT Milligrams per Liter
OR 1-DAY

POLLUTANT MAXIMUM
PROPERTY

Pentachlorophenol (0.013)(36.6)/y
Trichlorophenol (0.093)(36.6)/y

y » wastewater discharged in kgal per ton of product

PSNS for Subpart H - BCT Bleached Kraft

POLLUTANTS Milligrams per Liter
OR 1-DAY

POLLUTANTS MAXIMUM
PROPERTY

Pentachlorophenol (0.012)(31.7)/y
Trichlorophenol (0.092)(31.7)/y

y - wastewater discharged in kgal per ton of product

PSNS for Subpart I - Fine Bleached Kraft

POLLUTANTS Milligrams per Liter
OR 1-DAY

POLLUTANTS MAXIMUM
PROPERTY

Pentachlorophenol (0.014)(25.l)/y
Trichlorophenol (0.101)(25.l)/y

y - wastewater discharged in kgal per ton of product

9. PSNS for Subpart J - Papergrade Sulfite (Blow Pit Wash)

POLLUTANT Milligrams per Liter
OR 1-DAY

POLLUTANT MAXIMUM
PROPERTY

Pentachlorophenol {(0.015)(9.12)exp(0.017x))/y
Trichlorophenol ((0.114)(9.12)exp(0.017x))/y

x » percent sulfite pulp in final product
y - wastewater discharged in kgal per ton of product
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10. PSNS for Subpart K - Dissolving Sulfite Pulp

(Facilities where nitration, viscose, or cellophane grade pulps
are produced)

POLLUTANTS Milligrams per Liter
OR 1-DAY

POLLUTANTS MAXIMUM
PROPERTY

Pentachlorophenol (0.012)(59.0)/y
Trichlorophenol (0.092)(59.0)/y

Y - wastewater discharged in kgal per ton of production

(Facilities where acetate grade pulp is produced)

Pentachlorophenol (0.012)(65.7)/y
Trichlorophenol (0.091)(65.7}/y

11. PSNS for Subpart L - Groundwood-Chemi-Mechanical

(Reserved)

12. PSNS for Subpart M - Groundwood-Thermo-Mechanical

POLLUTANT Milligrams per Liter
OR 1-DAY

POLLUTANT MAXIMUM
PROPERTY

Pentachlorophenol (0.017)(13.8)/y
Trichlorophenol (0.015)(13.8)/y
Zinc (3.0)(13.8)/y

y - wastewater discharged in kgal per ton of production

13. PSNS for Subpart N - Groundwood-CMN Papers

POLLUTANT Milligrams per Liter
OR 1-DAY

POLLUTANT MAXIMUM
PROPERTY

Pentachlorophenol (0.016)(16.8)/y
Trichlorophenol (0.014)(16.8)/y
Zinc (3.0)(16.8)/y

y - wastewater discharged in kgal per ton of production
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14. PSNS for Subpart 0 - Groundwood-Fine Papers

POLLUTANTS Milligrams per Liter
OR 1-DAY

POLLUTANTS MAXIMUM
PROPERTY

Pentachlorophenol (0.016)(15.4)/y
Trichlorophenol (0.014)(IS.4)/y
Zinc (3.0)(15.4)/y

y - wastewater discharged in kgal per ton or product

15. PSNS for Subpart P - Soda

POLLUTANT Milligrams per Liter
OR 1-DAY

POLLUTANT MAXIMUM
PROPERTY

Pentachlorophenol (0.014)(25.l)/y
Trichlorophenol (0.101)(25.l)/y

y » wastewater discharged in kgal per ton of product

16. PSNS for Subpart Q - Deink

(Facilities where fine paper is produced)

POLLUTANT Milligrams per Liter
OR 1-DAY

POLLUTANT MAXIMUM
PROPERTY

Pentachlorophenol (0.049)(15.9)/y
Trichlorophenol (0.126)(15.9)/y

y - wastewater discharged in kgal per ton of product

(Facilities where tissue paper is produced)

Pentachlorophenol (0.040)(19.5)/y
Trichlorophenol (0.103)(19.5)/y

y - wastewater discharged in kgal per ton of product

(Facilities where newsprint is produced)

Pentachlorophenol (0.048)(16.2)/y
Trichlorophenol (0.015)(16.2)/y

y - wastewater discharged in kgal per ton of product
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17. PSNS for Subpart R - Non-1ntegrated-Fine Papers

(Wood fiber furnish subdivision)

POLLUTANT Milligrams per Liter
OR 1-DAY

POLLUTANT MAXIMUM

Pentachlorophenol - (0.052)(9.4)/y
Trichlorophenol (0.016)(9.4)/y

y - wastewater discharged in legal per ton of product

(Cotton fiber furnish subdivision)

Pentachlorophenol (0.044)(31.l)/y
Trichlorophenol (0.014)(31.l)/y

y - wastewater discharged in kgal per ton of product

18. PSNS for Subpart S - Non-integrated - Tissue Papers

POLLUTANT Milligrams per Liter
OR 1-DAY

POLLUTANT MAXIMUM
PROPERTY

Pentachlorophenol (0.038)(19.1)/y
Trichlorophenol (0.012)(19.l)/y

y - wastewater discharged in kgal per ton of product

19. PSNS for Subpart T - Tissue from Wastepaper

POLLUTANT Milligrams per Liter
OR 1-DAY

POLLUTANT MAXIMUM
PROPERTY

Pentachlorophenol (0.049)(16.3)/y
Trichlorophenol (0.015)(16.3)/y

y - wastewater discharged in kgal per ton of product
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20. PSNS for Subpart U - Papergrade Sulfite (Drum Wash)

POLLUTANT Milligrams per Liter
OR 1-OAY

POLLUTANT MAXIMUM
PROPERTY

Pentachlorophenol ({0.015)(9.12}exp(0.017x))/y
Trichlorophenol {(0.114){9.12)exp(0.017x))/y

x - percent sulfite pulp in final product
y - wastewater discharged in kgal per ton of product

21. PSNS for Subpart V - Unbleached Kraft and Semi-Chemical

POLLUTANT Milligrams per Liter
OR 1-OAY

POLLUTANT MAXIMUM
PROPERTY

Pentachlorophenol (0.013)(11.5)/y
Trichlorophenol (0.012)(11.5)/y

y * wastewater discharged in kgal per ton of product

22. PSNS for Subpart W - Wastepaper - Molded Products

POLLUTANTS Milligrams per Liter
OR 1-DAY

POLLUTANTS MAXIMUM
PROPERTY

Pentachlorophenol (0.0118)(5.7/y
Trichlorophenol (0.037)(5.7)/y

y - wastewater discharged in kgal per ton of product

23. PSNS for Subpart X - Non-integrated - Lightweight Papers

POLLUTANT Milligrams per Liter
OR 1-DAY

POLLUTANT MAXIMUM
PROPERTY

Pentachlorophenol (0.041)(38.2)/y
Trichlorophenol (0.013)(38.2)/y

y - wastewater discharged in kgal per ton of product
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(Facilities where electrical grade papers are produced)

Pentachlorophenol (0.037)(66.8)/y
Trichlorophenol (0.012)(66.8)/y

y » wastewater discharged in kgal per ton of product

24. PSNS for Subpart Y - Non-integrated - Filter and Nonwoven Papers

POLLUTANT Milligrams per Liter
OR 1-OAY

POLLUTANT MAXIMUM
PROPERTY

Pentachlorophenol (0.040)(47.5)/y
THchlorophenol (0.013) (47.5)/y

y - Wastewater discharged in kgal per ton of product

25. PSNS for Subpart Z - Non-integrated - Paperboard

POLLUTANTS Milligrams per Liter
OR 1-OAY

POLLUTANTS MAXIMUM
PROPERTY

Pentachlorophenol 0.037(11.2)/y
Trichlorophenol 0.012(11.2)/y

y - wastewater discharged in kgal per ton of product

C. PULP, PAPER AND PAPERBOARD AND THE BUILDERS' PAPER AND BOARD MILLS POINT
SOURCE CATEGORIES (40 CFR Part 430 & 431)
Pretreatment Sources for Existing Sources (PSES)

The following subparts are for the builders' paper and board mills (40 CFR
Part 431)

A PSES or a PSNS must achieve the following pretreatment standards for if it
uses chlorophenolic-containing biocides. Permittees not using
chlorophenolic-containing biocides must certify to the permit issuing
authority that they are not using these biocides.
PSES must be attained on or before July 1, 1984.
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1. PSES for Subpart A - Builders' Paper and Roofing Felt

POLLUTANT Milligrams per Liter
OR 1-DAY

POLLUTANT MAXIMUM
PROPERTY

Pentachlorophenol (0.032)(14.4)/y
Trichlorophenol (0.010)(14.4)/y

y - wastewater discharged 1n kgal per ton of product

D. PULP, PAPER, AND PAPERBOARD AND THE BUILDERS' PAPER AND BOARD MILLS POINT
SOURCE CATEGORIES (40 CFR PART 430 & 431)
Pretreatment Standards for New Sources (PSNS)

The following subparts are for pulp, paper and paperboard (40 CFR Part 430)

See qualifier in item C above.

' 1. PSNS for Subpart A - Builders' Paper and Roofing Felt

POLLUTANT Milligrams per Liter
OR 1-OAY

POLLUTANT MAXIMUM
PROPERTY

Pentachlorophenol (0.171)(2.7)/y
Trichlorophenol (0.053)(2.7)/y

y - wastewater discharged in kgal per ton of product
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APPENDIX G

TEXTILE MILLS POINT SOURCE CATEGORY (40 CFR PART 410) Pretreatraent Standards
for Existing Sources (PSES) and Pretreatment
Standards for New Sources (PSNS)

This regulation does not establish categorical pretreatment standards for the
control of toxic pollutants at existing or'new source textile mills. Rather,
the textile mills point source category is required to comply with General
Pretreatment Regulations (40 CFR Part 403).

93



A.

ORDINANCE NO. 361

APPENDIX H

TIMBER PRODUCTS POINT SOURCE CATEGORY (40 CFR Part 429)
Pretreatment Standards for Existing Sources (PSES)

The following subparts are subject to the following qualifier:

Subpart A
Subpart B
Subpart C
Subpart D
Subpart
Subpart I
Subpart J
Subpart K
Subpart
Subpart M
Subpart N
Subpart 0

Subpart P -

E -

L -

Barking
Veneer
Plywood
Dry Process Hardboard
Wet Process Hardboard
Wet Storage
Log Washing
Saw Hills and Planning Mills
Finishing
Particle Board Manufacturing
Insulation Board
Wood Furniture and Fixture Production
w/o Water Wash Spray Booth(s) or
w/o Laundry Facilities
Wood Furniture and Fixture Production
w/Water Wash Spray Booth(s) or
w/Laundry Facilities

Any existing source subject to this subpart which introduces process
wastewater pollutants into a publicly owned treatment works must comply with
the General Pretreatment Regulations (40 CFR Part 403).

1. PSES for Subpart F - Wood Preserving - Water Borne or Nonpressure

Except as provided in 40 CFR 403.7 and 403.13, any existing source
subject to this subpart which introduces process wastewater pollutants
into a publicly owned treatment works must comply with the General
Pretreatment Regulations (40 CFR 403) and achieve the fol1owing
pretreatment standards for existing sources (PSES):

There shall be no introduction of process wastewater pollutants into
publicly owned treatment works.
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PSES for Subpart G - Wood Preserving Steam
PSES for Subpart H - Wood Preserving Boulton

POLLUTANT Milligrams per Liter
OR 1-DAY

POLLUTANT MAXIMUM
PROPERTY

Oil and Grease 100
Copper 5
Chromium 4
Arsenic 4

B. TIMBER PRODUCTS POINT SOURCE CATEGORY (40 CFR Part 429)
Pretreatment Standards for New Sources (PSNS)

Refer to the qualifier in item A under PSES for Timber Products Point Source
Category (40 CFR Part 429) for subparts A, B, C, D, E, I, J, K, L, M, N, 0,
and P. The same subparts of PSNS are subject to the same qualifier.

Refer to the qualifier in item Atl under PSES for Timber Products Point
Source Category (40 CFR Part 429) for subpart F. Subparts F (Wood
Preserving), G (Wood Preserving Steam), and H (Wood Preserving - Boulton) of
PSNS are subject to the same qualifier.

95



ORDINANCE NO. 361

APPENDIX I

A. COIL COATING (PHASE I) POINT SOURCE CATEGORY (40 CFR Part 465)
Pretreatment Standards for Existing Sources (PSES)

1. PSES for Subpart A - Steel Basis Material

POLLUTANT Hg/ra2 of Area Processed
OR 1-DAY MONTHLY AVERAGE

POLLUTANT MAXIMUM MAXIMUM
PROPERTY

Chromium 0.50 0.20
Cyanide 0.34 0.14
Zinc 1.56 0.66

2. PSES for Subpart B - Galvanized Basis Material

POLLUTANT Mg/m2 of Area Processed
OR 1-DAY MONTHLY AVERAGE

POLLUTANT MAXIMUM MAXIMUM
PROPERTY

Chromium 0.37 . 0.16
Copper 1.71 0.90
Cyanide 0.26 0.11
Zinc 1.20 0.51

3. PSES for Subpart C - Aluminum Basis Material

' POLLUTANT Mg/m2 of Area Processed
OR 1-DAY MONTHLY AVERAGE

POLLUTANT MAXIMUM MAXIMUM

Chromium 0.42 0.17
Cyanide 0.29 0.12
Zinc 1.32 0.56

B. COIL COATING (PHASE I) POINT SOURCE CATEGORY (40 CFR Part 465)
Pretreatment Standards for New Sources (PSNS)

1. PSNS for Subpart A - Steel Basis Material

POLLUTANT Mg/m2 of Area Processed
OR 1-DAY MONTHLY AVERAGE

POLLUTANT MAXIMUM MAXIMUM
PROPERTY

Chromium 0.12 0.047
Cyanide 0.063 0.025
Zinc .0.33 0.14
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2. PSNS for Subpart B - Galvanized Basis Material

POLLUTANT
OR

POLLUTANT
PROPERTY

Chromium
Copper
Cyanide
Z1nc

Mg/ra2 of Area Processed
1-OAY MONTHLY AVERAGE

MAXIMUM MAXIMUM

0.13
0.44
0.07
0.35

0.052
0.21
0.028
0.15

3. PSNS for Subpart C - Aluminum Basis Material

POLLUTANT
OR

POLLUTANT
PROPERTY

Mg/m2 of Area Processed
1-OAY MONTHLY AVERAGE

MAXIMUM MAXIMUM

Chromi urn
Cyanide
Zinc

0.18
0.095
0.049

0.072
0.038
0.20
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APPENDIX J

A. LEATHER TANNING AND FINISHING POINT SOURCE CATEGORY (40 CFR Part 425)
Pretreatment Standards for Existing Sources (PSES)

1. PSES for Sufapart A
PSES for Subpart B
PSES for Subpart C

Finish
PSES for Subpart F
PSES for Subpart H

Hair Pulp, Chrome Tan, Retan - Wet Finish
Hair Save, Chrome Tan, Retan-Wet Finish
Hair Save or Pulp, Non-Chrome Tan, Retan-Wet

Through-the-Blue
Pigskin

POLLUTANT
OR

POLLUTANT
PROPERTY

Sulfide
Total Chromium
PH

Milligrams per Liter
1-DAY MONTHLY AVERAGE

MAXIMUM MAXIMUM

24
12 8

Within the range of 7.0 to 10.0

Qualifier: (Subpart A Only)
Any existing source subject to this subpart which
processes less than 275 hides/day shall comply with
the pollutant limits listed except that the total
chromium limitations do not apply.

qualifier: (Subpart C Only)
Any existing source subject to this subpart which
processes less than 350 hides/day shall comply with
the above listed limits except that the total
chromium limitations do not apply.
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PSES for Subpart 0
PSES for Subpart E
PSES for Subpart G
PSES for Subpart I

POLLUTANTS
OR

POLLUTANTS
PROPERTY

Total Chromium
PH

APPENDIX J

Retan-Wet Finish-Sides
No Beamhouse
Shear!i ng
Retan-Wet Finish-Splits

Milligrams per Liter
1-DAY MONTHLY AVERAGE

MAXIMUM MAXIMUM

19 12
Within the Range of 6.0 to 10.0

Qualifier: (Subpart I Only)
Any existing source subject to this subpart which
processes less than 3,600 splits/day shall comply
with the above limits except that the total chromium
limitations do not apply.

B. LEATHER TANNING AND FINISHING POINT SOURCE CATEGORY (40 CFR Part 425)
Pretreatment Standards for New Sources (PSNS)

1.

2.

PSNS for Subpart A - Hair Pulp, Chrome Tan, RetanWet Finish
PSNS for Subpart B - Hair Save, Chrome Tan, RetanWet Finish
PSNS for Subpart C - Hair Save or Pulp, Non-Chrome Tan, Retan Wet Finish
PSNS for Subpart F - Through-the-Blue
PSNS for Subpart H - Pigskin

Except as provided in 40 CFR 403.7 and 425.04, any new source subject
to this subpart that introduces process wastewater pollutants into a
publicly owned treatment works must comply with the General
Pretreatment Regulations (40 CFR Part 403), and achieve the
pretreatment standards contained in the chart under PSES for these same
subparts.

PSNS for Subpart D
PSNS for Subpart E
PSNS for Subpart G
PSNS for Subpart I

Retan-Wet FinishSides
No Beamhouse
Shearling
Retan-Wet Finish-Splits

Except as provided in 40 CFR 403.7, any new source subject to
this subpart that introduces process wastewater pollutants into
a publicly owned treatment works must comply with 40 CFR 403,
and achieve the pretreatment standards contained in the chart
shown under PSES for these same subparts.
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APPENDIX K

COIL COATING (PHASE II) POINT SOURCE CATEGORY (40 CFR Part 465)
Pretreatment Standards for Exisitng Sources (PSES)

1. PSES for Subpart D - Canmaking

POLLUTANT
OR

POLLUTANT
PROPERTY

Chromium
Copper
Zinc
Fluorine
Phosphorus
Manganese
Total Toxic

Organics (TTO)
Oil & Grease (for

Alternate Monitoring)

lbs/1,000,000 Cans Manufactured

1-OAY
MAXIMUM

0.081
0.351
0.270
11.001
3.089
0.126
0.059

3.690

MONTHLY AVERAGE
• MAXIMUM

0.033
0.185
0.113
4.883
1.263
0.053
0.020

2.220

COIL COATING (PHASE II) POINT SOURCE CATEGORY (40 CFR Part 465)
Pretreatment Standards for New Sources (PSNS)

1. PSNS for Subpart D - Canmaking

lbs/1,000,000 Cans ManufacturedPOLLUTANT
OR

POLLUTANT
PROPERTY

Chromium
Copper
Zinc
Fluorine
Phosphorus
Manganese
Total Toxic
Organics (TTO)

Oil & Grease (for
Alternate Monitoring)

1-OAY
MAXIMUM

0.0617
0.267
0.205
8.345
2.342
0.095
0.046

2.804

MONTHLY AVERAGE
MAXIMUM

0.025
0.140
0.060
3.702
0.950
0.041
0.0216

1.683
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APPENDIX.L

A. PHARMACEUTICAL MANUFACTURING POINT SOURCE CATEGORY (40 CFR
Part 439} Pretreatment Standards for Existing Sources (PSES)
1. PSES for Subpart A - Fermentation Products

PSES for Subpart B - Extraction Products
PSES for Subpart C - Chemical Synthesis Products
PSES for Subpart 0 - Mixing/Compounding and Formulation

POLLUTANT Milligrams per Liter
OR

POLLUTANT 1-DAY MONTHLY AVERAGE
PROPERTY MAXIMUM MAXIMUM

Total Cyanide 33.5 9.4

PHARMACEUTICAL MANUFACTURING POINT SOURCE CATEGORY (40 CFR
Part 439} Pretreatment Standards for New Sources (PSNS)

1. PSNS for Subpart A - Fermentation Products
PSNS for Subpart B - Extraction Products
PSNS for Subpart C - Chemical Synthesis Products
PSNS for Subpart D - Mixing/Compounding and Formulation

POLLUTANT Milligrams per Liter
OR

POLLUTANT 1-DAY MONTHLY AVERAGE
PROPERTY MAXIMUM MAXIMUM

Total Cyanide 33.5 9.4
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APPENDIX H

A. ELECTRICAL AND ELECTRONIC COMPONENTS POINT SOURCE CATEGORY
(40 CFR Part 469) Pretreatment Standards for Existing Sources (PSES)

1. PSES for Subpart A - Semiconductors

POLLUTANT — Milligrams per Liter
OR

POLLUTANT 1-DAY MONTHLY AVERAGE
PROPERTY MAXIMUM MAXIMUM

Total Toxic Organics 1.37 —

2. PSES for Subpart B - Electronic Crystal Manufacturing

POLLUTANT Milligrams per Liter
OR

POLLUTANT 1-DAY MONTHLY AVERAGE
PROPERTY MAXIMUM MAXIMUM

Total Toxic Organics 1.37
Arsenic (Total) 2.09 . 0.83

3. PSES for Subpart C - Cathode Ray Tube

POLLUTANT Milligrams per Liter
OR

POLLUTANT 1-OAY MONTHLY AVERAGE
PROPERTY MAXIMUM MAXIMUM

Total Toxic Organics 1.58 —
Cadmium 0.06 0.03
Chromium 0.65 0.30
Lead 1.12 0.41
Zinc 1.38 0.56
Fluoride 35.0 18.0

B. ELECTRICAL AND ELECTRONIC COMPONENTS POINT SOURCE CATEGORY
(40 CFR Part 469) Pretreatment Standards for New Sources (PSNS)

1. PSNS for Subpart A - Semiconductors

The limitations for this subpart are the same as those for PSES A, 1

2. PSNS for Subpart B - Electronic Crystal Manufacturing

The limitations for this subpart are the same as those for PSES A, 2

102



APPENDIX M

3. PSNS for Subpart C - Cathode Ray Tube

POLLUTANT Milligrams per Liter
OR

POLLUTANT 1-OAY MONTHLY AVERAGE
PROPERTY MAXIMUM MAXIMUM

Total Toxic Organics 1.58 —
Cadmium 0.06 0.03
Chromium 0.56 0.26
Lead 0.72 0.27
Zinc 0.80 0.33
Fluoride 35.0 18.0

4. PSNS for Subpart D - Luminescent Materials

POLLUTANT Milligrams per Liter
OR

POLLUTANT 1-OAY MONTHLY AVERAGE
PROPERTY MAXIMUM . MAXIMUM

Cadmium 0.55 0.26
Antimony 0.10 0.04
Zinc 1.64 0.67
Fluoride 35.0 18.0
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APPENDIX N

A. ALUMINUM FORMING POINT SOURCE CATEGORY (40 CFR Part 467)
Pretreatment Standards for Existing Sources (PSES)

1. PSES for Subpart A - Rolling with Neat Oils

a. Core without an Annealing Furnace Scrubber

POLLUTANT Pounds per Million Off-Pounds
OR

POLLUTANT 1-DAY MONTHLY AVERAGE
PROPERTY MAXIMUM MAXIMUM

Chromium 0.036 0.015
Cyanide 0.024 0.010
Zinc 0.119 0.050
Total Toxic Organics 0.057
Oil and Grease* ' 1.64 0.98

b. Core with an Annealing Furnace Scrubber

POLLUTANT Pounds per Million Off-Pounds
OR

POLLUTANT 1-DAY MONTHLY AVERAGE
PROPERTY MAXIMUM MAXIMUM

Chromium 0.025 0.010
Cyanide 0.016 0.007
Zinc 0.081 0.034
Total Toxic Organics 0.038
Oil and Grease* 1.11 0.67

c. Continuous Sheet Casting Lubricant

POLLUTANT Pounds per Million Off-Pounds
OR

POLLUTANT 1-DAY MONTHLY AVERAGE
PROPERTY MAXIMUM MAXIMUM

Chromi urn 0.00086 0.00035
Cyanide 0.00057 0.00024
Zinc 0.0029 0.0012
Total Toxic Organics 0.0014
Oil and Grease* 0.040 0.024

*Alternate Monitoring Parameter
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d. Solution Heat Treatment Contact Cooling Water

POLLUTANT
OR

POLLUTANT
PROPERTY

Chromi urn
Cyanide
Zinc
Total Toxic Organics
Oil and Grease*

Cleaning or Etching Bath

POLLUTANT
OR

POLLUTANT
PROPERTY

Chromi urn
Cyanide
Zinc
Total Toxic Organics
Oil and Grease*

Cleaning or Etching Rinse

POLLUTANT
OR

POLLUTANT
PROPERTY

Chromium
Cyanide
Zinc
Total Toxic Organics
Oil and Grease*

Pounds per Million Off-Pounds

1-DAY
MAXIMUM

0.090
0.59
2.98
1.41
40.74

MONTHLY AVERAGE
MAXIMUM

0.37
0.25
1.25

24.45

Pounds per Million Off-Pounds

1-DAY
MAXIMUM

0.079
0.052
0.262
0.124
3.58

MONTHLY AVERAGE
MAXIMUM

0.032
0.022
0.109

2.15

Pounds per Million Off-Pounds

1-DAY
MAXIMUM

0.61
0.41
2.03
0.96
27.82

MONTHLY AVERAGE
MAXIMUM

0.25
0.17
0.85

16.69

Cleaning or Etching Scrubber

Pounds per Million Off-PoundsPOLLUTANT
OR

POLLUTANT 1-DAY
PROPERTY MAXIMUM

Chromium 0.85
Cyanide 0.56
Z1nc 2.82
Total Toxic Organics 1.34
Oil and Grease* 38.7

*Alternate Monitoring Parameter

MONTHLY AVERAGE
MAXIMUM

0.35
0.23
1.18

23.20
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2. PSES for Subpart B - Rolling with Emulsions

a. Core

POLLUTANT Pounds per Million Off-Pounds
OR

POLLUTANT 1-DAY MONTHLY AVERAGE
PROPERTY MAXIMUM MAXIMUM

Chromium 0.057 0.024
Cyanide 0.038 0.016
Zinc 0.190 0.079
Total Toxic Organics 0.090
Oil and Grease* 2.60 1.56

b. Direct Chill Casting Contact Cooling Water

POLLUTANT Pounds per Million Off-Pounds
OR

POLLUTANT 1-DAY MONTHLY AVERAGE
PROPERTY MAXIMUM MAXIMUM

Chromium 0.59 0.24
Cyanide 0.39 0.16
Zinc 1.94 0.81
Total Toxic Organics 0.92
Oil and Grease* 26.58 15.95

c. Solution Heat Treatment Contact Cooling Water

POLLUTANT Pounds per Million Off-Pounds
OR

POLLUTANT 1-DAY MONTHLY AVERAGE
PROPERTY MAXIMUM MAXIMUM

Chromium 0.90 0.37
Cyanide 0.56 0.25
Zinc 2.98 1.24
Total Toxic Organics 1.41
Oil and Grease* 40.74 24.44

d. Cleaning and Etching Bath

The limitations for this division are the same as those for PSES
A.I.e.

e. Cleaning and Etching Rinse

The limitations for this division are the same as those for PSES
A.l.f.

*Alternate Monitoring Parameter
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f. Cleaning and Etching Scrubber

The limitations for this division are the same as those for PSES
A.l.g.

3. PSES for Subpart C - Extrusion

a. Core
POLLUTANT Pounds per Million Off-Pounds

OR
POLLUTANT 1-OAY MONTHLY AVERAGE
PROPERTY MAXIMUM MAXIMUM

Chromium 0.15 0.061
Cyanide 0.098 0.041
Zinc 0.49 0.21
Total Toxic Organics 0.23 —
Oil and Grease* 6.78 4.07

b. Extrusion Press Leakage

POLLUTANT Pounds per Million Off-Pounds
OR

POLLUTANT 1-DAY MONTHLY AVERAGE
PROPERTY MAXIMUM MAXIMUM

Chromium 0.65 0.27
Cyanide 0.43 0.18
Zinc 2.16 0.90
Total Toxic Organics 1.02
Oil and Grease* 29.56 17.74

c. Direct Chill Casting Contact Cooling Water

The limitations for this division are the same as those for PSES
A.2.b.

d. Press Heat Treatment Contact Cooling Water

POLLUTANT Pounds per Million Off-Pounds
OR

POLLUTANT 1-DAY MONTHLY AVERAGE
PROPERTY MAXIMUM MAXIMUM

Chromium 0.90 0.37
Cyanide ' 0.59 0.25
Zinc 2.98 1.25
Total Toxic Organics 1.41 —
Oil and Grease* 40.74 24.45

*Alternate Monitoring Parameter
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e. Solution Heat Treatment Contact Cooling Water

The limitations for this division are the same as those for PSES
A.3.d

4.

f. Clean or Etching Bath

POLLUTANT
OR

POLLUTANT
PROPERTY

Chromi urn
Cyanide
Zinc
Aluminum
Oil and Grease*
Suspended Solids
PH

g. Clean or Etching Rinse

Pounds per Million Off-Pounds

1-DAY
MAXIMUM

0.079
0.052
0.26
1.15
3.58
7.34

MONTHLY AVERAGE
MAXIMUM

0.032
0.022
0.109
0.59
2.15
3.49

Within the Range of 7.0 to 10.0

The limitations for this division are the same as those for PSES
A.l.f.

h. Cleaning or Etching Scrubber

The limitations for this division are the same as those for PSES
A.l.g.

PSES for Subpart D - Forging

a. Core

POLLUTANT
OR

POLLUTANT
PROPERTY

Chromi urn
Cyanide
Zinc
Total Toxic Organics
Oil and Grease*

Pounds per Million Off-Pounds

1-DAY
MAXIMUM

0.022
0.015
0.073
0.035
1.00

MONTHLY AVERAGE
MAXIMUM

0.009
0.006
0.031

0.60

*Alternate Monitoring Parameter
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b. Forging Scrubber Liquor

POLLUTANT Pounds per Million Off-Pounds
OR

POLLUTANT 1-OAY MONTHLY AVERAGE
PROPERTY MAXIMUM MAXIMUM

Chromium 0.042 0.017
Cyanide 0.028 - 0.011
Z1nc 0.14 0.058
Total Toxic Organics 0.065
Oil and Grease* 1.89 1.13

c. Solution Heat Treatment Contact Cooling Water

POLLUTANT Pounds per Million Off-Pounds
OR

POLLUTANT 1-DAY MONTHLY AVERAGE
PROPERTY MAXIMUM MAXIMUM

Chromium 0.896 0.37
Cyanide 0.591 0.25
Zinc 2.98 1.24
Total Toxic Organics 1.41 —
Oil and Grease* 40.74 24.45

d. Cleaning and Etching Bath

POLLUTANT Pounds per Million Off-Pounds
OR

POLLUTANT 1-DAY MONTHLY AVERAGE
PROPERTY MAXIMUM MAXIMUM

Chromium 0.079 0.032
Cyanide 0.052 0.022
Zinc 0.26 0.11
Total Toxic Organics 1.23
Oil and Grease* 3.58 2.15

e. Cleaning or Etching Rinse

The limitations for this division are the same as those for PSES
A.l.f.

f. Cleaning and Etching Scrubber

The limitations for this division are the same as those for PSES
A.l.g.

*Alternate Monitoring Parameter
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5. PSES for Subpart E - Drawing with Neat Oils

a. Core

The limitations for this division are the same as those for PSES
A.4.a.

b. Continuous Rod Casting Lubricant

POLLUTANT Pounds per Million Off-Pounds
OR

POLLUTANT 1-DAY MONTHLY AVERAGE
PROPERTY MAXIMUM MAXIMUM

Chromi urn 0.0009 0.0004
Cyanide 0.0006 0.0003
Zinc 0.0029 0.0012
Total Toxic Organics 0.0014 —
Oil and Grease* 0.040 0.024

c. Continuous Rod Casting Contact Cooling Water

POLLUTANT Pounds per Million Off-Pounds
OR

POLLUTANT 1-DAY MONTHLY AVERAGE
PROPERTY MAXIMUM MAXIMUM

Chromium 0.853 0.035
Cyanide 0.562 0.023
Zinc 0.283 0.118
Total Toxic Organics 0.133
Oil and Grease* 3.878 2.327

d. Solution Heat Treatment Contact Cooling Water

The limitations for this division are the same as those for PSES
A.4.C.

e. Cleaning or Etching Bath

The limitations for this division are the same as those for PSES
A.I.e.

f. Cleaning or Etching Rinse

The limitations for this division are the same as those for PSES
A.l.f.

g. Cleaning or Etching Scrubber

The limitations for this division are the same as those for PSES
A.l.g.

*Alternate Monitoring Parameter
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6. PSES for Subpart F - Drawing with Emulsions of Soaps

a. Core

POLLUTANT Pounds per Million Off-Pounds
OR

POLLUTANT 1-DAY MONTHLY AVERAGE
PROPERTY MAXIMUM MAXIMUM

Chromium 0.205 0.84
Cyanide 0.135 0.056
Zinc 0.681 0.285
Total Toxic Organics 0.32
Oil and Grease* 9.33 5.60

b. Continuous Rod Casting Lubricant

The limitations for this division are the same as those for PSES
A.S.b.

c. Continuous Rod Casting Contact Cooling Water

POLLUTANT Pounds per Million Off-Pounds
OR

POLLUTANT 1-DAY MONTHLY AVERAGE
PROPERTY MAXIMUM MAXIMUM

Chromium 0.085 0.035
Cyanide 0.056 0.023
Zinc 0.283 0.118
Total Toxic Organics 0.134
Oil and Grease* 3.88 2.33

d. Solution Heat Treatment Contact Cooling Water

The limitations for this division are the same as those for PSES
A.4.C.

e. Cleaning and Etching Bath

The limitations for this division are the same as those for PSES
A.I.e.

f. Cleaning and Etching Rinse

The limitations for this division are the same as those for PSES
A.l.f.

g. Cleaning or Etching Scrubber

The limitations for this division are the same as those for PSES
A.l.g.

*Alternate Monitoring Parameter
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ALUMINUM FORMING POINT SOURCE CATEGORY (40 CFR Part 467}
Pretreatment Standards for New Sources (PSNS)

1. PSNS for Subpart A - Rolling with Neat Oils

a. Core without an Annealing Furnace Scrubber

Pounds per Million Off-Pounds

b.

POLLUTANT
OR

POLLUTANT 1-DAY
PROPERTY MAXIMUM

Chromium 0.030
Cyanide 0.017
Zinc 0.084
Total Toxic Organics 0.057
Oil and Grease* 0.817

MONTHLY AVERAGE
MAXIMUM

0.013
0.007
0.035

0.817

Core with an Annealing Furnace Scrubber

Pounds per Million Off-PoundsPOLLUTANT
OR

POLLUTANT 1-DAY
PROPERTY MAXIMUM

Chromium 0.021
Cyanide 0.011
Zinc 0.057
Total Toxic Organics 0.038
Oil and Grease* 0.54

MONTHLY AVERAGE
MAXIMUM

0.009
0.005
0.024

0.54

Continuous Sheet Casting Lubricant

Pounds per Million Off-PoundsPOLLUTANT
OR

POLLUTANT 1-DAY
PROPERTY MAXIMUM

Chromium 0.00073
Cyanide 0.00039
Zinc 0.0020
Total Toxic Organics 0.0014
Oil and Grease* 0.020

MONTHLY AVERAGE
MAXIMUM

0.00029
0.00016
0.00082

0.020

'Alternate Monitoring Parameter
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d. Solution Heat Treatment Contact Cooling Water

POLLUTANT Pounds per Million Off-Pounds
OR

POLLUTANT 1-DAY MONTHLY AVERAGE
PROPERTY MAXIMUM MAXIMUM

Chromium 0.76 0.31
Cyanide 0.41 0.17
Zinc 2.08 0.86
Total Toxic Organics 1.41
Oil and Grease* 20.37 20.37

e. Cleaning or Etching Bath

POLLUTANT Pounds per Million Off-Pounds
OR

POLLUTANT 1-DAY MONTHLY AVERAGE
PROPERTY MAXIMUM MAXIMUM

Chromium 0.067 0.027
Cyanide 0.036 0.015
Zinc 0.183 0.075
Total Toxic Organics 0.124
Oil and Grease* 1.79 1.79

f. Cleaning or Etching Rinse

POLLUTANT Pounds per Million Off-Pounds
OR

POLLUTANT 1-OAY MONTHLY AVERAGE
PROPERTY MAXIMUM MAXIMUM

Chromium 0.52 0.21
Cyanide 0.28 0.11
Zinc 1.42 0.59
Total Toxic Organics 0.96 —
Oil and Grease* 13.91 13.91

g. Cleaning or Etching Scrubber

POLLUTANT Pounds per Million Off-Pounds
OR

POLLUTANT 1-OAY MONTHLY AVERAGE
PROPERTY MAXIMUM MAXIMUM

Chromium 0.72 0.29
Cyanide 0.39 0.15
Zinc 1.97 0.81
Total Toxic Organics 1.34
Oil and Grease* 19.33 19.33

*Alternate Monitoring Parameter
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2. PSNS for Subpart B - Rolling with Emulsions

a. Core

POLLUTANT Pounds per Million Off-Pounds
OR

POLLUTANT 1-OAY MONTHLY AVERAGE
PROPERTY MAXIMUM MAXIMUM

Chromium 0.048 0.020
Cyanide 0.026 0.011
Zinc 0.133 0.055
Total Toxic Organics 0.090
Oil and Grease* 1.30 1.30

b. Direct Chill Casting Contact Cooling Water

POLLUTANT Pounds per Million Off-Pounds
OR

POLLUTANT 1-DAY MONTHLY AVERAGE
PROPERTY MAXIMUM MAXIMUM

Chromium 0.49 0.20
Cyanide 0.27 0.11
Zinc 1.36 0.56
Total Toxic Organics 0.92
Oil and Grease* 13.29 13.29

c. Solution Heat Treatment Contact Cooling Water

The limitations for this division are the same as those for PSNS
B.l.d.

d. Cleaning or Etching Bath

The limitations for this division are the same as those for PSNS
B.l.e.

e. Cleaning or Etching Rinse

The limitations for this division are the same as those for PSNS
B.l.f.

*Alternate Monitoring Parameter
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f. Cleaning or Etching Scrubber

Pounds per Million Off-PoundsPOLLUTANT
OR

POLLUTANT 1-DAY
PROPERTY MAXIMUM

3.

Chromi urn
Cyanide
Zinc
Total Toxic Organics
Oil and Grease*

PSNS for Subpart C - Extrusion

a. Core

0.72
0.39
1.97
1.34

19.33

MONTHLY AVERAGE
MAXIMUM

0.29
0.16
0.81

19.33

POLLUTANT
OR

POLLUTANT 1-DAY
PROPERTY MAXIMUM

Chromium 0.13
Cyanide 0.07
Zinc 0.35
Total Toxic Organics 0.23
Oil and Grease* 3.40

b. Extrusion Press Leakage

POLLUTANT
OR

POLLUTANT 1-DAY
PROPERTY MAXIMUM

Chromium 0.11
Cyanide 0.06
Zinc 0.31
Total Toxic Organics 0.21
Oil and Grease* 2.98

Pounds per Million Off-Pounds

MONTHLY AVERAGE
MAXIMUM

0.05
0.03
0.14

3.40

Pounds per Million Off-Pounds

MONTHLY AVERAGE
MAXIMUM

0.05
0.03
0.13

2.98

Direct Chill Casting Contact Cooling Water

Pounds per Million Off-PoundsPOLLUTANT
OR

POLLUTANT 1-DAY
PROPERTY MAXIMUM

Chromium 0.49
Cyanide 0.27
Zinc 1.36
Total Toxic Organics 0.92
Oil and Grease* 13.29

*Alternate Monitoring Parameter

MONTHLY AVERAGE
MAXIMUM

0.20
0.11
0.56

13.29
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d.

4.

Press Heat Treatment Contact Cooling Water

The limitations for this division are the same as those for PSNS
B.l.d.

e. Solution Heat Treatment Contact Cooling Water

The limitations for this division are the same as those for PSNS
B.l.d.

f. Cleaning or Etching Bath

The limitations for this division are the same as those for PSNS
B.l.e.

g. Cleaning or Etching Rinse

POLLUTANT
OR

POLLUTANT 1-DAY
PROPERTY MAXIMUM

Chromium 0.52
Cyanide 0.28
Zinc 1.42
Total Toxic Organics 0.96
Oil and Grease* 139.10

h. Cleaning or Etching Scrubber

Pounds per Million Off-Pounds

MONTHLY AVERAGE
MAXIMUM

0.21
0.11
0.59

139.10

The limitations for this division are the same as those for PSNS
B.l.g.

PSNS for Subpart D - Forging

a. Core

POLLUTANT
OR

POLLUTANT
PROPERTY

Chromi urn
Cyanide
Zinc
Total Toxic Organics
Oil and Grease*

^Alternate Monitoring Parameter

Pounds per Million Off-Pounds

1-DAY
MAXIMUM

0.019
0.010
0.051
0.035
0.50

MONTHLY AVERAGE
MAXIMUM

0.008
0.004
0.021

0.50
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b. Forging Scrubber Liquor

POLLUTANT Pounds per Hi 11 ion Off -Pounds
OR

POLLUTANT 1-DAY MONTHLY AVERAGE
PROPERTY MAXIMUM MAXIMUM

Chromium 0.035 0.014
Cyanide 0.019 0.008
Zinc 0.096 0.040
Total Toxic Organics 0.065
Oil and Grease* 0.95 0.95

c. Solution Heat Treatment Contact Cooling Water

POLLUTANT Pounds per Million Off -Pounds
OR

POLLUTANT 1-DAY MONTHLY AVERAGE
PROPERTY MAXIMUM MAXIMUM

Chromium 0.76 0.31
Cyanide 0.41 0.16
Zinc 2.08 0.86
Total Toxic Organics 1.41 0.86
Oil and Grease* 20.37 20.37

d. Cleaning or Etching Bath

The limitations for this division are the same as those for PSKS
B.l.e.

e. Cleaning or Etching Rinse

The limitations for this division are the same as those for PSNS
B.Kf.

f. Cleaning or Etching Scrubber

The limitations for this division are the same as those for PSNS

5. PSNS for Subpart E - Drawing with Neat Oils

a. Core

The limitations for this division are the same as those for PSNS
B.4.a.

*Alternate Monitoring Parameter
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b. Continuous Rod Casting Lubricant

POLLUTANT Pounds per Million Off-Pounds
OR

POLLUTANT 1-DAY MONTHLY AVERAGE
PROPERTY MAXIMUM MAXIMUM

Chromiurn 0.0007 0.0003
Cyanide 0.0004 . 0.0002
Z1nc 2.0020 0.0008
Total Toxic Organics 0.0014
011 and Grease* 0.020 0.020

c. Continuous Rod Casting Contact Cooling Water

POLLUTANT Pounds per Million Off-Pounds
OR

POLLUTANT 1-DAY MONTHLY AVERAGE
PROPERTY MAXIMUM MAXIMUM

Chromium 0.039 0.016
Cyanide 0.021 0.0084
Zinc 0.106 0.044
Total Toxic Organics 0.072
Oil and Grease* 1.04 1.04

d. Solution Heat Treatment Contact Cooling Water

The limitations for this division are the same as those for PSNS
B.l.d.

e. Cleaning or Etching Bath

The limitations for this division are the same as those for PSNS
B.l.e.

f. Cleaning or Etching Rinse

The limitations for this division are the same as those for PSNS
B.l.f.

g. Cleaning or Etching Scrubber

The limitations for this division are the same as those for PSNS
B.l.g.

^Alternate Monitoring Parameter
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6. PSNS for Subpart F - Drawing with Emulsions or Soaps

a. Core

POLLUTANT Pounds per Mm ion Off-Pounds
OR

POLLUTANT 1-DAY MONTHLY AVERAGE
PROPERTY MAXIMUM MAXIMUM

Chromium 0.173 0.070
Cyanide 0.094 0.038
Zinc 0.48 0.196
Total Toxic Organics 0.32
Oil and Grease* 4.67 4.67

b. Continuous Rod Casting Lubricant

POLLUTANT Pounds per Million Off-Pounds
OR

POLLUTANT 1-DAY MONTHLY AVERAGE
PROPERTY MAXIMUM MAXIMUM

Chromium 0.0008 0.0003
Cyanide 0.0004 0.0002
Zinc 0.0020 0.0008
Total Toxic Organics 0.0014
Oil and Grease* 0.020 0.020

c. Continous Rod Casting Contact Cooling Water

The limitations for this division are the same as those for PSNS
B.S.c.

d. Solution Heat Treatment Contact Cooling Water

The limitations for this division are the same as those for PSNS
B.l.d.

e. Cleaning or Etching Bath

The limitations for this division are the same as those for PSNS
B.l.e.

f. 'Cleaning or Etching Rinse

The limitations for this division are the same as those for PSNS
B.l.f.

g. Cleaning or Etching Scrubber

The limitations for this division are the same as those for PSNS
B.l.g.

*Alternate Monitoring Parameter
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ORDINANCE NO. 361

APPENDIX 0

IRON AND STEEL MANUFACTURING POINT SOURCE CATEGORY (40 CFR Part 420}

Limitations for this point source category may be reviewed at the Sanitary District
of Rockford.
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ORDINANCE NO. 361

APPENDIX P

PETROLEUM REFINING POINT SOURCE CATEGORY (40 CFR Part 419)

Limitations for this point source category may be reviewed at the Sanitary
District of Rockford.
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ORDINANCE NO. 361

APPENDIX Q

STEAM ELECTRIC POWER PLANTS POINT SOURCE CATEGORY (40 CFR Parts 125 & 423)

Limitations for this point source category may be reviewed at the Sanitary
District of Rockford.
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ORDINANCE NO. 361

APPENDIX R

BATTERY MANUFACTURING POINT SOURCE CATEGORY (40 CFR Part 461)

1. PSES for Subpart A - Cadmium Subcategory

a. Electrodeposited Anodes
Metric units - rag/kg of
cadmiurn
English units - Ibs per
1,000,000 Ibs of cadmiumPOLLUTANT

OR
POLLUTANT
PROPERTY

Cadmium
Nickel
Zinc
Cobalt

Impregnated Anodes

POLLUTANT
OR

POLLUTANT
PROPERTY

Cadmi urn
Nickel
Zinc
Cobalt

1-DAY
MAXIMUM

11.95
67.49
51.32
7.38

MONTHLY AVERAGE
MAXIMUM

5.27
44.64
21.44
3.16

Metric units - mg/kg of
cadmi urn
English units - Ibs per
1,000,000 Ibs of cadmium

1-DAY
MAXIMUM

68.0
384.0
292.0
42.0

MONTHLY AVERAGE
MAXIMUM

30.0
254.0
122.0
18.0

Nickel Electrodeposited Cathodes

POLLUTANT
OR

POLLUTANT
PROPERTY

Cadmium
Nickel
Zinc
Cobalt

Metric units - mg/kg of
cadmi urn
English units - Ibs per
1,000,000 Ibs of cadmium

1-DAY
MAXIMUM

11.22
63.36
48.18
6.93

MONTHLY AVERAGE
MAXIMUM

4.95
41.91
20.13
2.97
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d. Nickel Impregnated Cathodes

POLLUTANT
OR

POLLUTANT
PROPERTY

Cadmi urn
Nickel
Zinc
Cobalt

f.

Metric units - mg/kg of
cadmlurn
English units * Ibs per
1,000,000 Ibs of cadmium

1-OAY
MAXIMUM

68.
384,
292,
42.0

MONTHLY AVERAGE
MAXIMUM

30.0
254.0
122.0
18.0

e. Miscellaneous Wastewater Streams

POLLUTANT
OR

POLLUTANT
PROPERTY

Cadmium
Nickel
Zinc
Cobalt

Cadmium Powder Production

POLLUTANT
OR

POLLUTANT
PROPERTY

Cadmi urn
Nickel
Zinc
Cobalt

Metric units - mg/kg of
cadmi urn
English units - Ibs per
1,000,000 Ibs of cadmium

1-DAY
MAXIMUM

MONTHLY AVERAGE
MAXIMUM

0.79 0.35
4.47 2.96
3.40 1.42
0.49 0.21

Metric units - mg/kg of
cadmi urn
English units - Ibs per
1,000,000 Ibs of cadmium

1-DAY
MAXIMUM

2.23
12.61
9.59
1.38

MONTHLY AVERAGE
MAXIMUM

0.99
8.34
4.01
0.59
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3. PSES for Subpart C -

a. Open Formation

c.

Lead Subcategory

- Dehydrated

POLLUTANT
OR

POLLUTANT
PROPERTY

Copper
Lead

b. Open Formation - Wet

POLLUTANT
OR

POLLUTANT
PROPERTY

Copper
Lead

Plate Soak

POLLUTANT
OR

POLLUTANT
PROPERTY

Copper
Lead

d. Battery Wash - Detergent

POLLUTANT
OR

POLLUTANT
PROPERTY

Copper
Lead

Metric units - mg/kg of
lead
English units - Ibs per
1,000,000 Ibs of lead

1-DAY
MAXIMUM

3.19
0.71

MONTHLY AVERAGE
MAXIMUM

1.68
0.34

Metric units - mg/kg of
lead
English units - Ibs per
1,000,000 Ibs of lead

1-DAY
MAXIMUM

0.100
0.022

MONTHLY AVERAGE
MAXIMUM

0.053
0.010

Metric units - mg/kg of
lead
English units - Ibs per
1,000,000 Ibs of lead

1-DAY
MAXIMUM

0.039
0.008

MONTHLY AVERAGE
MAXIMUM

0.021
0.004

Metric units - mg/kg of
lead
English units - Ibs per
1,000,000 Ibs of lead

1-OAY
MAXIMUM

0.86
0.19

MONTHLY AVERAGE
MAXIMUM

0.45
0.09
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Silver Powder Production

POLLUTANT
OR

POLLUTANT
PROPERTY

Cadmi urn
Nickel
Silver
Zinc
Cobalt

Cadmium Hydroxide Production

POLLUTANT
OR

POLLUTANT
PROPERTY

Cadmium
Nickel
Zinc
Cobalt

Nickel Hydroxide Production

POLLUTANT
OR

POLLUTANT
PROPERTY

Cadmi urn
Nickel
Zinc
Cobalt

Metric units - mg/kg of
cadmium
English units - Ibs per
1,000,000 Ibs of cadmium

1-DAY
MAXIMUM

MONTHLY AVERAGE
MAXIMUM

1.09 0.48
6.16 4.08
1.32 0.55
4.69 1.96
0.67 0.29

Metric units - mg/kg of
cadmi urn
English units - Ibs per
1,000,000 Ibs of cadmium

1-DAY
MAXIMUM

MONTHLY AVERAGE
MAXIMUM

0.05 0.02
0.27 0.18
0.20 0.09
0.03 0.012

Metric units - mg/kg of
cadmi urn
English units - Ibs per
1,000,000 Ibs of cadmium

1-DAY
MAXIMUM

5.61
31.68
24.09
3.47

MONTHLY AVERAGE
MAXIMUM

2.48
20.96
10.07
1.49

PSES for Subpart B - Calcium Subcategory

RESERVED
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e. Direct Chill Lead Casting

POLLUTANT
OR

POLLUTANT
PROPERTY

Copper
Lead

f. Mold Release Formulation

POLLUTANT
OR

POLLUTANT
PROPERTY

Copper
Lead
Truck Wash

POLLUTANT
OR

POLLUTANT
PROPERTY

Copper
Lead

Laundry

POLLUTANT
OR

POLLUTANT
PROPERTY

Copper
Lead

Metric units - rag/kg of
lead
English units - IDS per
1,000,000 IDS of lead

1-DAY
MAXIMUM

0.0004
0.00008

MONTHLY AVERAGE
MAXIMUM

0.0002
0.00004

Metric units - rag/kg of
lead
English units - Ibs per
1,000,000 Ibs of lead

1-DAY
MAXIMUM

0.011
0.002

MONTHLY AVERAGE
MAXIMUM

0.006
0.001

Metric units - mg/kg of
lead
English units - Ibs per
1,000,000 Ibs of lead

1-DAY
MAXIMUM

0.026
0.005

MONTHLY AVERAGE
MAXIMUM

0.014
0.002

Metric units - mg/kg of
lead
English units - Ibs per
1,000,000 Ibs of lead

1-DAY
MAXIMUM

0.21
0.05

MONTHLY AVERAGE
MAXIMUM

0.11
0.02
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Miscellaneous Wastewater Streams

POLLUTANT
OR

POLLUTANT
PROPERTY

Copper
Lead

Subpart D - Leclanche Subcategory

Foliar Battery Miscellaneous Wash

Metric units - mg/kg of
lead
English units - Ibs per
1,000,000 Ibs of lead

1-DAY
MAXIMUM

0.58
0.13

MONTHLY AVERAGE
MAXIMUM

0.31
0.06

1-OAY
MAXIMUM

0.10
0.067
0.019

POLLUTANT
OR

POLLUTANT
PROPERTY

Mercury
Zinc
Manganese

Subpart E - Lithium Subcategory

RESERVED

Subpart F - Magnesium Subcategory

a. Silver Chloride Cathodes - Chemically Reduced

Metric units - mg/kg of
cells produced
English units - Ibs per
1,000,000 Ibs of cells produced

MONTHLY AVERAGE
MAXIMUM

0.004
0.030
0.015

POLLUTANT
OR

POLLUTANT
PROPERTY

Lead
Silver

Metric units - mg/kg of
silver processed
English units - Ibs per
1,000,000 Ibs of silver processed

1-DAY
MAXIMUM

1,032.38
1,007.78

MONTHLY AVERAGE
MAXIMUM

491.60
417.86
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7. PSES for Subpart G - Zrategory

a. Wet Amalgamated \node

POLLUTANT
OR

POLLUTANT
PROPERTY

Chromium
Mercury
Silver
Zinc
Manganese

b. Celled Amalgam An

POLLUTANT
OR

POLLUTANT
PROPERTY

Chromiurn
Mercury
Silver
Z1nc
Manganese

c. Z1nc Oxide Formed

POLLUTANT
OR

POLLUTANT
PROPERTY

Chromi urn
Mercury
Silver
Zinc
Manganese

Metric units - mg/kg of
zinc
English units - IDS per
1,000,000 Ibs of zinc

1-DAY
MAXIMUM

0.24
0.14
0.23
0.80
0.37

MONTHLY AVERAGE
MAXIMUM

0.099
0.055
0.093
0.34
0.16

Metric units - mg/kg of
zinc
English units - Ibs per
1,000,000 Ibs of zinc

1-DAY
MAXIMUM

0.030
0.017
0.028
0.099
0.046

MONTHLY AVERAGE
MAXIMUM

0.12
0.006
0.012
0.042
0.020

Metric units - mg/kg of
zinc
English units - Ibs per
1,000,000 Ibs of zinc

1-DAY
MAXIMUM

9.53
5.42
8.89

31.64
14.74

MONTHLY AVERAGE
MAXIMUM

3.90
2.17
3.68
13.22
6.28
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Silver Chloride Cathodes

POLLUTANT
OR

POLLUTANT -DAY
PROPERTY XIMJM

Lead 0.9
Silver 9.5

Cell Testing

Tic units - mg/kg of
Iver processed
jlish units - Ibs per
JOO.OOO Ibs of silver processed

MONTHLY AVERAGE
MAXIMUM

29.0
24.7

POLLUTANT
OR

POLLUTANT -DAY
PROPERTY XIMUM

Lead '2.1
Silver !1.6

Floor and Equipment Wash

trie units - mg/kg of
11s produced
glish units - Ibs per
000,000 Ibs of cells produced

MONTHLY AVERAGE
MAXIMUM

10.5
8.9

POLLUTANT
OR

POLLUTANT
PROPERTY

>tric units - mg/kg of
ills produced
iglish units - Ibs per
,000,000 Ibs of cells produced

l-DAY
UIMUM

MONTHLY AVERAGE
MAXIMUM

Lead
Silver

3.039
0.038

0.018
0.015
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f.

Electrodeposited Anodes

POLLUTANT
OR

POLLUTANT
PROPERTY

Chromium
Mercury
Silver
Zinc
Manganese

Silver Powder Formed Cathodes

POLLUTANT
OR

POLLUTANT
PROPERTY

Chromium
Mercury
Silver
Zinc
Manganese

Metric units - mg/kg of
zinc deposited
English units - Ibs per
1,000,000 Ibs of zinc deposited

1-DAY
MAXIMUM

94.47
53.63
88.03
313.46
146.00

MONTHLY AVERAGE
MAXIMUM

38.65
21.47
36.50
130.97
62.26

Metric units - mg/kg of
silver applied
English units - Ibs per
1,000,000 Ibs of silver applied

1-DAY
MAXIMUM

13.07
7.43

12.18
43.36
20.20

MONTHLY AVERAGE
MAXIMUM

5.35
2.97
5.05
18.12
8.61

Silver Oxide Powder Formed Cathodes

POLLUTANT
OR

POLLUTANT
PROPERTY

Chromium
Mercury
Silver
Zinc
Manganese

Metric units - mg/kg of
silver applied
English units - Ibs per
1,000,000 Ibs of silver applied

1-DAY
MAXIMUM

8.73
4.96
8.14

28.98
13.50

MONTHLY AVERAGE
MAXIMUM

3.57
1.99
3.37

12.11
5.76
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Silver Peroxide Cathodes

POLLUTANT
OR

POLLUTANT
PROPERTY

Chromium
Mercury
Silver
Zinc
Manganese

Nickel Impregnated Cathodes

POLLUTANT
OR

POLLUTANT
PROPERTY

Chromium
Mercury
Nickel
Silver
Zinc
Manganese

Metric units - mg/kg of
silver applied
English units - IDS per
1,000,000 Ibs of silver applied

1-DAY
MAXIMUM

2.09
1.19
1.9S
6.95
3.24

MONTHLY AVERAGE
MAXIMUM

0.87
0.48
0.81
2.90
1.38

Metric units - mg/kg of
nickel applied
English units - Ibs per
1,000,000 Ibs of nickel applied

1-DAY
MAXIMUM

88.
50.

384.
82.
292.
136.

MONTHLY AVERAGE
MAXIMUM

36.0
20.0
254.0
34.0
122.0
53.0

Miscellaneous Wastewater Streams

POLLUTANT
OR

POLLUTANT
PROPERTY

Chromium
Cyanide
Mercury
Nickel
Silver
Zinc
Manganese

Metric units - mg/kg of
cells produced
English units - Ibs per
1,000,000 Ibs of cells produced

1-DAY
MAXIMUM

0.57
0.38
0.32
2.48
0.53
1.88
0.88

MONTHLY AVERAGE
MAXIMUM

0.23
0.16
0.13
1.64
0.22
0.79
0.37
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j. Silver Etch

POLLUTANT
OR

POLLUTANT
PROPERTY

Chromi urn
Mercury
Silver
Zinc
Manganese

Silver Peroxide Production

POLLUTANT
OR

POLLUTANT
PROPERTY

Chromi urn
Mercury
Silver
Zinc
Manganese

1. Silver Powder Production

POLLUTANT
OR

POLLUTANT
PROPERTY

Chromium
Mercury
Silver
Zinc
Manganese

Metric units - mg/kg of
silver processed
English units - Ibs per
1,000,000 Ibs of silver processed

1-DAY
MAXIMUM

3.27
1.86
3.05
10.86
5.06

MONTHLY AVERAGE
MAXIMUM

1.34
0.74
1.26
4.54
2.16

Metric units - mg/kg of
silver peroxide produced
English units - Ibs per
1,000,000 Ibs of silver peroxide produced

1-DAY
MAXIMUM

3.48
1.98
3.24

11.55
5.38

MONTHLY AVERAGE
MAXIMUM

1.42
0.79
1.34
4.83
2.29

Metric units - mg/kg of
silver powder produced
English units - Ibs per
1,000,000 Ibs of silver powder produced

1-DAY
MAXIMUM

1.41
0.80
1.32
4.69
2.18

MONTHLY AVERAGE
MAXIMUM

0.58
0.32
0.55
1.96
0.93
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B. BATTERY MANUFACTURING POINT SOURCE CATEGORY (40 CFR Part 461)
Pretreatment Standards for New Sources (PSNS)

1. PSNS for Subpart A - Cadmium Subcategory

a. Electrodeposited Anodes

POLLUTANT
OR

POLLUTANT
PROPERTY

Cadmi urn
Nickel
Zinc
Cobalt

Impregnated Anodes

POLLUTANT
OR

POLLUTANT
PROPERTY

Cadmium
Nickel
Zinc
Cobalt

Metric units - rag/kg of
cadmium
English units - IDS per
1,000,000 Ibs of cadmium

1-DAY
MAXIMUM

7.03
19.33
35.85
4.92

MONTHLY AVERAGE
MAXIMUM

2.81
13.01
14.76
2.46

Metric units - mg/kg of
cadmi urn
English units - Ibs per
1,000,000 Ibs of cadmium

1-DAY
MAXIMUM

40.0
110.0
204.0
28.0

MONTHLY AVERAGE
MAXIMUM

16.0
74.0
84.0
14.0

Nickel Electrodeposited Cathodes

POLLUTANT
OR

POLLUTANT
PROPERTY

Cadmi urn
Nickel
Zinc
Cobalt

Metric units - mg/kg of
nickel applied
English units - Ibs per
1,000,000 Ibs of nickel applied

1-DAY
MAXIMUM

6.60
18.15
33.66
4.62

MONTHLY AVERAGE
MAXIMUM

2.64
12.21
13.86
2.31
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r

Nickel Impregnate^

Limitations for tli°n are the same as those for
PSNS B.l.b.

Miscellaneous

POLLUTANT
OR

POLLUTANT
PROPERTY

Cadmi urn
Nickel
Zinc
Cobalt

f. Cadmium Powder Pr

Metric units - mg/kg of
cells produced
English units - Ibs per
1,000,000 Ibs of cells produced

1-DAY
MAXIMUM

0.47
1.28
2.38
0.33

MONTHLY AVERAGE
MAXIMUM

0.19
0.86
0.98
0.16

POLLUTANT
OR

POLLUTANT 1-DAY
PROPERTY MAXIMUM

Cadmium 1.31
Nickel 3.61
Zinc 6.70
Cobalt 0.92

g. Silver Powder Pro

Metric units - mg/kg of
cadmium powder produced
English units - Ibs per

,000,000 Ibs of cadmium powder produced

MONTHLY AVERAGE
MAXIMUM

0.53
2.43
2.76
0.46

POLLUTANT
OR

POLLUTANT
PROPERTY

Cadmi urn
Nickel
Silver
Zinc
Cobalt

Metric units - mg/kg of
silver powder produced
English units - Ibs per

1,000,000 Ibs of silver powder produced

1-DAY
MAXIMUM

0.64
1.77
0.93
3.27
0.45

MONTHLY AVERAGE
MAXIMUM

0.26
1.19
0.39
1.35
0.22
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Cadmium production

POLLUTANT
OR

POLLUTANT
PROPERTY

Cadntl urn
Nickel
Zinc
Cobalt

Nickel Hydioductlon

POLLUTANT
OR

POLLUTANT
PROPERTY

Cadmiurn
Nickel
Zinc
Cobalt

Metric units - mg/kg of
cadmium used
English units - Ibs per
1,000,000 Ibs of cadmium used

1-DAY
MAXIMUM

0.028
0.077
0.142
0.019

MONTHLY AVERAGE
MAXIMUM

0.26
1.19
0.39
1.35

Metric units - mg/kg of
nickel used
English units - Ibs per
1,000,000 Ibs of nickel used

1-DAY
MAXIMUM

3.30
9.08
16.83
2.31

MONTHLY AVERAGE
MAXIMUM

1.32
6.11
6.93
1.16

PSNS for Subpart EjUm Subcategory

a. Open Formatiiyc|rated

POLLUTANT
OR

POLLUTANT
PROPERTY

Copper
Lead

Metric units - mg/kg of
lead used
English units - Ibs per
1,000,000 Ibs of lead used

1-DAY
MAXIMUM

2.15
0.47

MONTHLY AVERAGE
MAXIMUM

1.02
0.21
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b. Open Formation - Wet

POLLUTANT
OR

POLLUTANT
PROPERTY

Copper
Lead

Plate Soak

POLLUTANT
OR

POLLUTANT
PROPERTY

Copper
Lead

Battery Wash - Detergent

POLLUTANT
OR

POLLUTANT
PROPERTY

Copper
Lead

Direct Chill Lead Casting

POLLUTANT
OR

POLLUTANT
PROPERTY

Copper
Lead

Metric units - rag/kg of
lead used
English units * Ibs per
1,000,000 Ibs of lead used

1-OAY
MAXIMUM

0.067
0.014

MONTHLY AVERAGE
MAXIMUM

0.032
0.006

Metric units - mg/kg of
lead used
English units - Ibs per
1,000,000 Ibs of lead used

1-DAY
MAXIMUM

0.026
0.005

MONTHLY AVERAGE
MAXIMUM

0.012
0.002

Metric units - mg/kg of
lead used
English units - Ibs per
1,000,000 Ibs of lead used

1-DAY
MAXIMUM

0.576
0.126

MONTHLY AVERAGE
MAXIMUM

0.274
0.058

Metric units - mg/kg of
lead used
English units - Ibs per
1,000,000 Ibs of lead used

1-DAY
MAXIMUM

0.000256
0.000056

MONTHLY AVERAGE
MAXIMUM

0.000122
0.000026
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f. Mold Release Formulation

POLLUTANT
OR

POLLUTANT
PROPERTY

Copper
Lead
Truck Wash

POLLUTANT
OR

POLLUTANT
PROPERTY

Copper
Lead

Laundry

POLLUTANT
OR

POLLUTANT
PROPERTY

Copper
Lead

Metric units - mg/kg of
lead used
English units - Ibs per
1,000,000 Ibs of lead used

1-QAY
MAXIMUM

0.007
0.0017

MONTHLY AVERAGE
MAXIMUM

0.0037
0.0008

Metric units - mg/kg of
lead used
English units - Ibs per
1,000,000 Ibs of lead used

1-DAY
MAXIMUM

0.006
0.001

MONTHLY AVERAGE
MAXIMUM

0.003
0.0007

Metric units - mg/kg of
lead used
English units - Ibs per
1,000,000 Ibs of lead used

1-DAY
MAXIMUM

0.14
0.03

MONTHLY AVERAGE
MAXIMUM

0.07
0.01

Miscellaneous Wastewater Streams

POLLUTANT
OR

POLLUTANT
PROPERTY

Copper
Lead

Metric units - mg/kg of
lead used
English units - Ibs per
1,000,000 Ibs of lead used

1-DAY
MAXIMUM

0.39
0.085

MONTHLY AVERAGE
MAXIMUM

0.19
0.039
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PSNS for Subpart 0 - Leclanche Subcategory

Foliar Battery Miscellaneous Wash

POLLUTANT
OR

POLLUTANT
PROPERTY

Mercury
Zinc
Manganese

Metric units - mg/kg of
cells produced
English units - Ibs per
1,000,000 Ibs of cells produced

1-DAY
MAXIMUM

0.010
0.067
0.019

MONTHLY AVERAGE
MAXIMUM

0.004
0.030
0.015

PSNS for Subpart E - Lithium Subcategory

a. Lead Iodide Cathodes

b.

POLLUTANT
OR

POLLUTANT
PROPERTY

Chromiurn
Lead

Iron Disulfide Cathodes

POLLUTANT
OR

POLLUTANT
PROPERTY

Chromium
Lead

Metric units - mg/kg of
lead used
English units - Ibs per
1,000,000 Ibs of lead used

1-DAY
MAXIMUM

23.34
17.66

MONTHLY AVERAGE
MAXIMUM

9.46
8.20

Metric units - mg/kg of
iron disulfide
English units - Ibs per
1,000,000 Ibs of iron disulfide

1-DAY
MAXIMUM

2.79
2.11

MONTHLY AVERAGE
MAXIMUM

1.13
0.98
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c. Miscellaneous Wastewater Streams

Metric units - mg/kg of
cells produced
English units - Ibs per

POLLUTANT 1,000,000 Ibs of cells produced
OR

POLLUTANT 1-DAY MONTHLY AVERAGE
PROPERTY MAXIMUM MAXIMUM

Chromium 0.039 0.016
Lead 0.030 0.014

5. PSNS for Subpart F - Magnesium Subcategory

a. Silver Chloride Cathodes - Chemically Reduced
Metric units - mg/kg of
silver processed
English units - Ibs per

POLLUTANT 1,000,000 Ibs of silver processed
OR

POLLUTANT 1-DAY MONTHLY AVERAGE
PROPERTY MAXIMUM MAXIMUM

Lead 22.93 10.65
Silver 23.75 9.83

b. Silver Chloride Cathodes - Electrolytic

Metric units - mg/kg of
silver processed
English units - Ibs per

POLLUTANT 1,000,000 Ibs of silver processed
OR

POLLUTANT 1-DAY MONTHLY AVERAGE
PROPERTY MAXIMUM MAXIMUM

Lead 40.6 18.9
Silver 42.1 17.4

c. Cell Testing

Metric units - mg/kg of
cells produced
English units - Ibs per

POLLUTANT 1,000,000 Ibs of cells produced
OR

POLLUTANT 1-DAY MONTHLY AVERAGE
PROPERTY MAXIMUM MAXIMUM

Lead 19.5 7.89
Silver 15.3 6.31
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Floor & Equipment Wash

POLLUTANT
OR

POLLUTANT
PROPERTY

Lead
Silver

Metric units - mg/kg of
cells produced
English units - Ibs per
1,000,000 Ibs of cells produced

1-OAY
MAXIMUM

0.026
0.027

MONTHLY AVERAGE
MAXIMUM

0.012
O.OU

PSNS for Subpart G - Zinc Subcategory

a. Zinc Oxide Formed Anodes

POLLUTANT
OR

POLLUTANT
PROPERTY

Chromiurn
Mercury
Silver
Zinc
Manganese

b. Electrodeposited Anodes

POLLUTANT
OR

POLLUTANT
PROPERTY

Chromium
Mercury
Silver
Zinc
Manganese

Metric units - mg/kg of
zinc
English units - Ibs per
1,000,000 Ibs of zinc

1-DAY
MAXIMUM

MONTHLY AVERAGE
MAXIMUM

55
82
55

0.87
6.50

97
19
97

0.39
4.98

Metric units - mg/kg of
zinc deposited
English units - Ibs per
1,000,000 Ibs of zinc deposited

1-DAY
MAXIMUM

45.09
27.91
45.09
8.59
64.41

MONTHLY AVERAGE
MAXIMUM

19.54
11.81
19.54
3.36
49.38
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Silver Powder Formed Cathodes

POLLUTANT
OR

POLLUTANT
PROPERTY

Chromium
Mercury
Silver
Zinc
Manganese

Metric units - mg/kg of
silver applied
English units - Ibs per
1,000,000 Ibs of silver applied

1-DAY
MAXIMUM

6.24
3.86
6.24
1.19
8.91

MONTHLY AVERAGE
MAXIMUM

2.70
1.63
2.70
0.53
6.83

Silver Oxide Powder Formed Cathodes

POLLUTANT
OR

POLLUTANT
PROPERTY

Chromium
Mercury
Silver
Zinc
Manganese

Silver Peroxide Cathodes

POLLUTANT
OR

POLLUTANT
PROPERTY

Chromium
Mercury
Silver
Zinc
Manganese

Metric units - mg/kg of
silver applied
English units - Ibs per
1,000,000 Ibs of silver applied
1-DAY

MAXIMUM

17
58
17

0.79
5.96

MONTHLY AVERAGE
MAXIMUM

1.81
1.09
1,81
0.36
4.57

Metric units - mg/kg of
silver applied
English units - Ibs per
1,000,000 Ibs of silver applied

1-DAY
MAXIMUM

1.00
0.62
1.00
0.19
1.43

MONTHLY AVERAGE
MAXIMUM

0.43
0.26
0.43
0.09
1.09
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Nickel Impregnated Cathodes

POLLUTANT
OR

POLLUTANT
PROPERTY

Chromium
Mercury
Nickel
Silver
Z1nc
Manganese

Metric units - mg/kg of
nickel applied
English units - Ibs per
1,000,000 Ibs of nickel applied

1-DAY
MAXIMUM

42.0
26.0
42.0
42.0
8.0
60.0

MONTHLY AVERAGE
MAXIMUM

18.2
11.0
18.2
18.2
3.5
46.0

Miscellaneous Wastewater Streams

POLLUTANT
OR

POLLUTANT
PROPERTY

Chromium
Cyanide
Mercury
Nickel
Silver
Zinc
Manganese

Silver Etch

POLLUTANT
OR

POLLUTANT
PROPERTY

Chromi urn
Mercury
Silver
Zinc
Manganese

Metric units - mg/kg of
cells produced
English units - Ibs per
1,000,000 Ibs of cells produced

1-DAY
MAXIMUM

0.27
0.039
0.17
0.27
0.27
0.05
0.39

MONTHLY AVERAGE
MAXIMUM

0.12
0.016
0.07
0.12
0.12
0.02
0.30

Metric units - mg/kg of
silver produced
English units - Ibs per
1,000,000 Ibs of silver produced

1-DAY
MAXIMUM

1.56
0.97
1.56
0.30
2.23

MONTHLY AVERAGE
MAXIMUM

0.68
0.41
0.68
0.13
1.71
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i. Silver Peroxide Production

POLLUTANT
OR

POLLUTANT
PROPERTY

Chromium
Mercury
Silver
Zinc
Manganese

Silver Powder Production

POLLUTANT
OR

POLLUTANT
PROPERTY

Chromi urn
Mercury
Silver
Zinc
Manganese

Metric units - mg/kg of
silver peroxide produced
English units - Ibs per 1,000,000
Ibs of silver peroxide produced

1-OAY
MAXIMUM

1.66
1.03
1.66
0.32
2.37

MONTHLY AVERAGE
MAXIMUM

0.72
0.44
0.72
0.14
1.82

Metric units - mg/kg of
silver powder produced
English units - Ibs per 1,000,000
Ibs of silver powder produced

1-DAY
MAXIMUM

0.67
0.42
0.67
0.13
0.96

MONTHLY AVERAGE
MAXIMUM

0.29
0.18
0.29
0.06
0.74
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ORDINANCE NO. 361

APPENDIX S

NONFERROUS METALS MANUFACTURING (PHASE I) POINT SOURCE CATEGORY
(40 CFR Part 421)

Limitations for this point source category may be reviewed at the Sanitary
District of Rockford.
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ORDINANCE NO. 361

APPENDIX T

INORGANIC CHEMICALS MANUFACTURING POINT SOURCE CATEGORY (40 CFR Part 415)

Limitations for this point source category may be reviewed at the Sanitary
District of Rockford.
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ORDINANCE NO. 361

APPENDIX U

PLASTICS MOLDING & FORMING POINT SOURCE CATEGORY (40 CFR Part 463}
Pretreatment Standards for Existing Sources (PSES) and Pretreatment
Standards for New Sources (PSNS)

This regulation does not establish categorical pretreatment standards for the
control of toxic pollutants for existing or new source plastics molding and
formings. Rather, this point source category 1s required to comply with General
Pretreatment Regulations (40 CFR Part 403).
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ORDINANCE NO. 361

APPENDIX V

NONFERROUS METALS FORMING AND METAL POWDERS POINT SOURCE CATEGORY (40 CFR
Part 468) Pretreatment Standards for Existing Sources (PSES) and Pretreatment
Standards for New Sources (PSNS)

Limitations for this point source category may be reviewed at the Sanitary
District of Rockford.
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ORDINANCE NO. 361

APPENDIX W

NONFERROUS METALS MANUFACTURING (PHASE II) POINT SOURCE CATEGORY (40 CFR
Part 421} Pretreatment Standards for Existing Sources (PSES) and Pretreatment
Standards for New Sources (PSNS)

Limitations for this point source category may be reviewed at the Sanitary
District of Rockford.
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ORDINANCE NO. 361

APPENDIX X

PESTICIDE CHEMICALS POINT SOURCE CATEGORY (40 CFR, PART 455) Pretreatment Standards
for Existing Sources (PSES) and Pretreatraent Standards for New Sources (PSNS)

(RESERVED)
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ORDINANCE NO. 361

APPENDIX Y

ORGANIC CHEMICALS POINT SOURCE CATEGORY (40 CFR, PART 414) Pretreatment Standards
for Existing Sources (PSES) and Pretreatment Standards for New Sources (PSNS)

Limitations for this point source category may be reviewed at the Sanitary
District of Rockford.
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ORDINANCE NO. 361

APPENDIX Z

PLASTICS & SYNTHETIC FIBERS POINT SOURCE CATEGORY (40 CFR, PART 416) Pretreatment
Standards for Existing Sources (PSES) and Pretreatment Standards for New Sources
(PSNS)

Limitations for this point source category may be reviewed at the Sanitary
District of Rockford.
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ORDINANCE HO. 361

APPENDIX AA

METAL HOLDING & CASTING INDUSTRY POINT SOURCE CATEGORY (40 CFR, PART 464)
Pretreatment Standards for Existing Sources (PSES) and Pretreatment Standards for
New Sources (PSNS)

Limitations for this point source category may be reviewed at the Sanitary
District of Rockford.
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ON-SITE GAS EXTRACTION WELL TESTING TO
ESTIMATE RADIUS OF INFLUENCE



APPENDIX C

ON-SITE GAS EXTRACTION WELL TESTING
TO ESTIMATED RADIUS OF INFLUENCE

Introduction
This Appendix presents the results of on-Site testing performed on the existing gas
extraction system at the WRL Site. The purpose of the testing was to estimate the
average horizontal area which the gas extraction wells were capable of drawing from, or
influencing, to remove gas from the landfill. Each well will draw gas relatively equally
from around its circumference and thus the quantifiable term "radius of influence" is
utilized to describe the overall distance a well exhibits in drawing gas flow towards it.

The WRL Site gas extraction system, as does any vacuum pumping system, draws gas
from the landfill into the wells by creating a pressure differential, whereby the pressure
of gas in the wells is less than that in the surrounding landfill waste. This is accomplished
by use of the existing vacuum blowers which are connected to the well system to reduce
pressures within each of the gas wells.

Testing Set-up and Methods
To estimate the average radius of influence of the current gas wells, tests were developed
to measure the radius of influence of a single well in given areas of the landfill. The use
of a single test well was chosen in order to eliminate the effects of multiple wells drawing
in opposing directions, and to isolate monitoring points (adjacent wells) whose pressure
drop values could be attributed mainly, if not solely, to the operation of the single test
well.

Three separate tests were conducted at different areas (Test Blocks) within the landfill,
to account for the heterogeneity of the waste through which the gas must be drawn.
Attachment A presents a gas well map which depicts the location and position of the
wells during each test.



A test well was selected for use based on depth and location criteria for each area. Gas
wells B-3, F-3 and M-4 were selected for each of the respective tests (Attachment A). A
series of wells (from 12 to 20) surrounding the test well were then disconnected from the
vacuum pumps to isolate the area. Two to four of the disconnected wells, near the test
well, were selected as key monitoring points relative to estimating the area of influence
exhibited by the test well. The disconnected wells were temporarily capped and a
pressure gauge was installed at each well head to monitor the pressure in the well. The
test well remained with an open connection to the vacuum pumps during the duration of
the test. The gas extraction system was run with the wells in their test positions for 24
hours to allow the wells to stabilize. Pressure readings were then taken at each
disconnected well with the system remaining in operation.

Results
Attachment B presents the results of the gas extraction well testing. The essential review
parameters are the recorded test pressures relative to the resting pressures for the key
monitoring wells, and the differential pressure between the test well and the monitoring
well. The monitoring well's resting pressure represents the positive pressure exerted by
the landfill gas as it is released by the waste in the surrounding area. The development
of an actual vacuum pressure (i.e., below zero gauge pressure) at the monitoring wells is
not a requirement to induce gas flow from this area towards the test well. If the test well
markedly reduces the pressure at a monitoring well below the positive gas pressure
which is otherwise present in this area, it can be inferred that the test well's radius of
influence has extended to the area of that monitoring well. The existence of a pressure
gradient between the test well and the monitoring well (with a lower pressure at the test
well) shows that gas flow is being induced from the area of the monitoring well towards
the test well. Actual gas flow rates were not measured as part of this testing, but will be
proportional to the pressure gradient which is created.

The results of Test No. 1 (Attachment B) show that test well B-3 exerted a pressure drop
from the resting condition, for both monitoring wells B-2 and B-4. Both monitoring wells
are located approximately 100 feet from well B-3. The impact was more pronounced at



well B-4, which dropped from a resting pressure of +9 inches of water to +2 inches.
Well B-2 exhibited no change of pressure from its resting state ( + 12 inches). The test
well pressure of -42 inches would likely create a significant quantity of gas flow into this
well.

Test No. 2 (Attachment B) showed that the test well (F-3) exerted a significant impact on
the pressure in the areas of the monitoring wells (F-2 and F-4). Both monitoring wells
are approximately 100 feet from test well F-3, and equilibrated from positive pressures of
+3 and +6 inches, to zero inches of water pressure at the end of the 24 hour test period.
Test well F-3, showed a vacuum of 22 inches, which would likely draw a sufficient
quantity of gas into the well.

Test No. 3 was performed in the areas which include the most recently installed gas wells
(Rows L, M and N), which are also the deepest gas wells at the Site. Test well M-4
showed a significant vacuum pressure to induce gas flow of 46 inches of water after 24
hours of operation. Monitoring well M-3, located 100 feet from M-4, dropped from 0 to
-2 inches of water pressure. Monitoring well 1-2,150 feet away from M-4 and monitoring
well H-3 at 175 feet from M-4, appear to show a rise in pressure during the testing
period.

The limited gas well testing presented herein should not be interpreted as being a
quantitative tool for final design of an interior gas collection system at the WRL Site.
The heterogeneity of landfill waste and the amount of gas produced over different areas
will likely require variable well spacing in different areas to maximize gas removal from
the landfill. For this testing, the resting gas pressures for the monitoring wells were
measured several days after completion of the radius of influence testing. Differences in
soil moisture, barometric pressure, etc. would slightly alter these values. Additionally,
due to the need to maintain the remainder of the existing gas system in operation during
the testing periods for each area, the degree of isolation achieved for the areas is
uncertain. These type of factors most likely affected the results for Test No. 3. For 15 of
the 20 wells in Test Block 3, the resting pressure measured on October 30 (with all wells



including M-4 disconnected ) was less than the test pressure recorded while M-4 was
pulling a vacuum on October 18. Environmental factors and/or influence from wells
outside of Test Block 3 could explain this anomoly. Another possible explanation is that
a longer period of isolation may be required to achieve full resting pressures in this area.
More extensive testing of this type over the entire landfill area would be necessary to
develop detailed design parameters to ensure the most efficient capture of landfill gas.

These test results can be utilized to develop a preliminary estimate of the average gas
well spacing that will likely be required at the Site. For each of the test block areas, the
operating test well exhibited some influence at a distance of approximately 100 feet.
This was most pronounced and uniform in Test Block Area 2. Based on the results of
this testing, with the existing vacuum blowers in place, an average well spacing
requirement of between 150 and 200 feet can be estimated.
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ATTACHMENT B

GAS EXTRACTION WELL TESTING RESULTS

Test No. 1

Test Well Connected to Vacuum: B-3
Key Monitoring Wells: B-2, B-4

Resting Pressure1 Test Pressure Recorded2

Well No. (Inches of Water) finches of Water)

A-l +11 +13
A-2 +16 +20
A-3 +2 +3
B-l +10 +12
B-2 +12 +12
B-3 +13 -42
B-4 +9 +2
B-5 +3 +2
C-l +16 +17
C-2 +10 +13
C-3 +4 +4
C-4 +16 +12
C-5 +19 +19
C-6 +3 +2

Notes:

1. Resting pressure measured during period of October 29 through October 30, with
all above gas wells disconnected from the vacuum pumps.

2. Test pressure recorded after 24-hour period of operation with test well open.



ATTACHMENT B

GAS EXTRACTION WELL TESTING RESULTS

Test No. 2

Test Well Connected to Vacuum: F-3
Key Monitoring Wells: F-2, F-4

Resting Pressure* Test Pressure Recorded^
Well No. (Inches of Water) (Inches of Water)

E-3 +3 -6
E-4 +1 0
E-5 +7 +3
E-6 0 0
F-l +3 -4
F-2 +3 0
F-3 +6 -22
F-4 +6 0
F-5 +3 0
G-2 +2 -3
G-3 +5 +3
G-4 +5 +9
G-5 +4 +3

Notes:

1. Resting pressure measured during period of October 29 through October 30, with
all above gas wells disconnected from the vacuum pumps.

2. Test pressure recorded after 24-hour period of operation with test well open.



ATTACHMENT B

GAS EXTRACTION WELL TESTING RESULTS

Test No. 3

Test Well Connected to Vacuum: M-4
Key Monitoring Wells: 1-2,1-3, H-3, M-3

Resting Pressure* Test Pressure Recorded^
Well No. (Inches of Watert (Inches of Watert

L-l 0 +2
L-2 +2 +3
L-3 +6 +7
L4 + 1 -3
H-l 0 +2
H-2 +27 +30
H-3 0 +15
H-4 +1 +2
1-1 0 +4
1-2 +1 +3
1-3 +1 +3
1-4 +10 +9
N-l 0 0
N-2 +2 +3
N-3 +2 +4
N-4 +2 +4
N-5 +2 +3
M-l -8 -6
M-2 0 -2
M-3 0 -2
M-4 +2 -46

Notes:
1. Resting pressure measured during period of October 29 through October 30, with

all above gas wells disconnected from the vacuum pumps.
2. Test pressure recorded after 24-hour period of operation with test well open.
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APPENDIX D

GROUNDWATER RESPONSE TO PUMPING
COMPUTER MODEL RESULTS

Project: Winnebago Reclamation Landfill

Re: Groundwater Recovery Well Evaluation

By: John Voorhees 3/11/91

Checked: Ken Quinn 3/13/91

Objective
Estimate locations and pumping rates of recovery wells designed to extract contaminated
groundwater as defined by elevated chlorides. This system will serve as a barrier to
westward migration of groundwater potentially impacted by the WRL.

Model Description
This model is developed to demonstrate the extent of the capture zone in the vicinity of
the extraction wells at the landfill. The major hydraulic elements are the pumping wells
and the river-creek-drainage channel (drain) system near the landfill. The model is
intended to simulate the vicinity of the extraction wells only. Consequently, no
variability in the hydraulic conductivity is necessary.

The Single Layer with Wells and Line-sinks (SLWL) model (O. Strack, 1989) is a two-
dimensional steady state analytic element program which was used to model the
immediate area of the landfill. It was used because of its ability to both superimpose
multiple wells and line-sinks of a given head onto a uniform flow field and to obtain
graphical output of head contours and projected flow paths (streamlines).
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Analytic elements are equations which represent the hydraulic characteristics of a region
and are the basis for the SLWL model. These elements can take the form of equations
which mathematically describe the effects of circular infiltration ponds, wells, or
linesinks on a piezometric surface. The linesinks can represent streams or rivers, and
can be represented as either constant heads or leakance sources above the water table
surface. Uniform flow magnitudes and directions, reference head elevations, and
infiltration over a large area can also be represented in the model.

To determine the piezometric head at any point in the flow field representing the model
area, the program evaluates analytic equations for each element entered into the model
based upon the characteristics of the aquifer and the particular element. These
equations, which calculate the head contribution for each element, are then summed
(superimposed) together. The resulting equation can calculate the total piezometric
head at any point in the flow field. The output for the model is a piezometric surface
with constant head elevation lines overlayed upon the analytic elements entered into the
model.

A list of the commands available to SLWL are included in Attachment A. Model
diskettes and more detailed documentation are in the text Groundwater Mechanics (O.
Strack, 1989).

Model Development
Building the groundwater flow model using SLWL requires data describing the hydraulic
conditions of the region. These conditions include:

Regional stream and river locations and approximate stage elevations;

Aquifer parameters such as hydraulic conductivity and thickness; and

Relatively precise stream and groundwater table elevations near the site.

The elements used in the WRL Site model are illustrated in Attachment B. They
include portions of Killbuck Creek, the Kishwaukee River, the Rock River, an unnamed
creek, and a Killbuck Creek tributary. These hydraulic elements were used because they
surround the site and impact groundwater flow directions and gradients between the site
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and these features. The regional river, creek, and drain elevations are based upon the
Rockford South, Kishwaukee, Stillman Valley, Kings, Wheeling, and Arlington Heights,
Illinois USGS 7.5 minute Quadrangle maps of the area. The Killbuck Creek water
surface elevations near the site are based upon the creek gradient calculated from
February 5,1990 stream gage data. The reference groundwater surface elevation used in
the model is a measurement from groundwater monitoring well G109, also made on
February 5,1990. The hydraulic conductivity used in the model is the geometric mean of
the hydraulic conductivity test results for the unconsolidated sediments. The aquifer
depth of 70 feet was based upon an estimate of the average depth to bedrock near
Killbuck Creek which represents conditions at the extraction well location. The effects
of thickness deviations decreases away from the extraction wells.

The calibration process was performed by first establishing streambed heads and the
reference well location and water table elevation in the area near the site. This process
establishes the average gradient in the area around the site. The model region was then
gradually expanded by adding hydraulic elements representing creek, river, or drain
segments in the model and comparing simulated and observed water table
configurations. The calibration process was considered complete when additional
elements did not affect head elevations near the site area and the water table
configuration reasonably resembled observed conditions.

Attachment C lists the calibration parameters used in the model. Attachment D
contains the calibrated input model file listing and three figures. Figures 1 and 2
illustrate regional and local perspectives of the calibrated model output. They illustrate
the water table as a regional flow gradient and the creek as a constant head line sink.
The gradients near the landfill in Figure 2 indicate that the regional gradient is towards
the west, and that at least part of the flow is beneath the creek. Gradients outside of the
the landfill area and not bounded by line sinks are not relevant to the analysis and are
not intended to accurately represent the piezometric surface. Figure 3 in Attachment D
illustrates the location of the landfill limit of refuse, and Killbuck Creek, and the six
recovery wells used for the final model output.
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Model Results
The goal of this modeling project was to provide an estimate of the number of wells and
the approximate pumping rates needed to capture contaminated groundwater at the
western boundary of the WRL Site. It must be stressed that these results are
approximate and that variations in aquifer properties may require modifications to the
extraction system design. The extraction system model run input file and output diagram
are in Attachment E.

To capture the plume from the Site, extraction wells are located according to the
following scheme:

1. Wells 1 and 2 are located and have pumping rates chosen to capture contaminants
in the area around and downgradient from Monitoring Well Nest B15/15P. The
capture zone extends to near clean Well G118.

2. Wells 3, 4, 5, and 6 are located and have pumping rates chosen to create a
hydraulic barrier between the western side of the landfill and the Creek.

3. Pumping rates for Wells 2 and 3 create an overlapped zone of influence to prevent
contamination from any potential sources beneath the landfill.

4. Contaminant transport due to potential deviations in the direction of the regional
gradient will be captured by Wells 1,2, and 3.

V13160.84/Appendix D
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ttachment A

COMMANDS ACCESSIBLE IN THE PROGRAM SLWL.

F WAT: ARGUMENTS ARE IN (}; OPTIONAL ARGUMENTS IN [], AND ARGUMENTS
IN THE FORM OF TEXT ARE IN <>.

page 1 of 2

P_JIFER(NLAYERS,BASE) Sets the number of layers in the aquifer to
NLAYERS and the base elevation to BASE (see
Sec. 11 in Groundwater Mechanics). The
program will prompt for entry of data

~" pertaining to the layers: k and H.
The layers are numbered from the bottom up.

L fER(LAYER NR.,PERM,BASE)
— Sets the hydraulic conductivity and base

elevation of layer LAYER NR. to PERM and
BASE, respectively.

FJERENCE(X,Y,FI)

PnIN(N,X,Y,A,B,AL)

L IFLOW(Q,AL)

POND(X,Y,R,N)

WELL(X,Y,Q,R)

AL
Q
AL
X
Y
R
N
X
Y
Q
R

=x coordinate of reference point.
=y coordinate of reference point.
=infiltration rate [L/T].
=x coordinate of center of ellipses.
=y coordinate of center of ellipses.
=size of axis with inclination AL.
=size of second axis.
(only the ratio of A and B is important).

Inclination of A axis.
=discharge of uniform flow [LA2/T].
-inclination of uniform flow.
=x coordinate of center of pond.
=y coordinate of center of pond.
=R is radius of pond.
=infiltration rate [L/T].
=x coordinate of center of well.
=y coordinate of center of well.
=discharge of well.
=radius of well.

L'NESINK(<GIVEN>/<HEAD>)(X1,Y1 X2,Y2)(S/FI)
GIVEN for line-sink with given strength.

~v_. HEAD for line-sink with given head.
XI,Yl coordinates of starting point.
X2,Y2 coordinates of end point.

~~ S =discharge per unit length (strength)
if GIVEN.

FI =head if HEAD-specified.
Solves for unknown coefficients.
Sets window parameters:
XI,Yl coordinates of lower left corner

_ X2,Y2 coordinates of upper right corner.
GRID(N)[<HEAD>/<POTENTIAL>/<STREAM-FUNCTION>]

Sets the number of grid points on the base of
the window to N. The optional entry HEAD,
POTENTIAL, or STREAM-FUNCTION sets the function
to be contoured.

f OT Provides entry into the contouring routine.
LAYOUT Causes the layout to be plotted.
TRACE(STEP,X,Y)[X2,Y2,#LINES]

Causes a streamline to be drawn with STEP as
its stepsize and (X,Y) as its starting point.
If X2 and Y2 are given, then #LINES-2 lines
will be drawn between the two points, in
addition to the two streamlines through the

SJ.VE
WINDOW(X1,Y1 X2,Y2)
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— points themselves.
CHECK Provides entry into the CHECK routine for data

retrieval.
:_ITCH(<FILEIN>)[<FILEOUT>]

Switches input to FILEIN and output to FILEOUT.
Examples: SWITCH CON PRN sets input to the
keyboard and output to the printer (PRN);

- SWITCH INPUT.DAT switches input to the file
INPUT.DAT and leaves the output at its current
setting.

I_OP Causes the program to stop.



relocate wells
Killbuck trib

ttachment D
PAGEL23A.DAT

REM Input file for SLWL program: models non-pumping condition
I M based upon 2/5/90 reference well G109 elevation and staff gage
L,M water surface elevation of Killbuck Creek
REM Base file for expanded creek, no uniform flow,
r~M model area includes Rock River, Killbuck drain
/ UIFER 1 635
213 70
r*m UNIFLOW 8.4 100
I M refuse limits
brNESINK GIVEN
LINESINK GIVEN
I NESINK GIVEN
L.NESINK GIVEN
LINESINK GIVEN
I'NESINK GIVEN
I NESINK GIVEN
REM rock riveri TNESINK HEAD
i NESINK HEAD
brNESINK HEAD
L SINK HEAD
I rr£SINK HEAD
LNESINK HEAD
LINESINK HEAD
rM killbuck
I NESINK HEAD
tTNESINK HEAD
I TNESINK HEAD
! NESINK HEAD
UNESINK HEAD
LINESINK HEAD
I NESINK HEAD
L NESINK HEAD
LINESINK HEAD
TNESINK HEAD
I "FSINK HEAD
L^.SINK HEAD
LINESINK HEAD
! NESINK HEAD
UNESINK HEAD
LINESINK HEAD
I NESINK HEAD
i NESINK HEAD
LINESINK HEAD
f TNESINK HEAD
! NESINK HEAD
tlNESINK HEAD
LINESINK HEAD
NESINK HEAD

«NESINK HEAD
LINESINK HEAD
1 NESINK HEAD

NESINK HEAD
LINESINK HEAD
1 TNESINK HEAD

NESINK HEAD
LINESINK HEAD
REM reference well G109
TERENCE 3965 2200 715.23

page 1 of 2

1860
1790
1910
2515
3920
3705
3535

r and drain
-11022
-16754
-24837
-18954
-16635
-6562
-6349

creek
25476
19825
17669
10756
-4358
-11022
-7510
-5497
-3777
-832
54
337
1085
1623
954
1374
2007
1712
2225
2597
2718
3096
3465
3164
2664
2283
2629
2725
1638
2342
2286
1659

2870
2465
2110
1750
2275
2910
2990

7996
12910
10275
5248

-1692
-1458
-8422

4966 .
16772
10725
12017
11168
7996
5858
3730
3781
3602
2857
3296
3230
2193
2084
1260
1470
860
205
515
77
113

-1512
-2555
-2388
-3502
-3702
-4786
-6862
-9327
-11720
-16401

1790
1910
2515
3920
3705
3535
1860

-16754
-24837
-18954
-16635
-6562
-6349
-4078

19825
17669
10756
-4358
-11022
-7510
-5497
-3777
-832
54
337
1085
1623
954
1374
2007
1712
2225
2597
2718
3096
3465
3164
2664
2283
2629
2725
1638
2342
2286
1659

-4591

2465
2110
1750
2275
2910
2990
2870

12910
10275
5248

-1692
-1458
-8422
-11590

16772
10725
12017
11168
7996
5858
3730
3781
3602
2857
3296
3230
2193
2084
1260
1470
860
205
515
77
113

-1512
-2555
-2388
-3502
-3702
-4786
-6862
-9327
-11720
-16401
-14760

.0

.0

.0

.0

.0

.0

.0

683.2
680.6
692.3
703.5
709.0
726.5
748.5

705
700
695
690
685
685
695
705.5
705.7
706.1
706.3
706.3
706.4
706.6
706.7
706.8
706.9
707.0
707.1
707.2
707.2
707.3
707.5
707.7
707.7
707.9
707.9
709
711
714.3
737.3
769.5



I . tachment D
HELL 3965 2200 0 0.5
REM recapture wells - R W < f i g u r e > ( m o d e l )

page 2 of 2

' 'm
'r-em
rem
• imi :M
REM
v m̂
: im
rem
rem
• :ra
U-M

WELL
WELL
WELL
WELL
WELL
WELL

WELL
WELL
WELL
WELL
WELL

1495
2000
1850
1950
3580
3260
2620
1690
1960
2300
2500

coordinate

2850
3100
2230
1900
2070
1900
3150
2550
1700
1550
1240

grid, seal

3850
3850
1925
1925
3850
3850
3850
1925
3850
3850
3850
e line

0.
0.
0.
0.
0.
0.
0.
0.
0.
0.
0.

333
333
333
333
333
333
333
333
333
333
333

REM
REM
REM
REM
REM
REM
REM
REM
REM
REM
REM

RW3(1)
RW2(2)
RW5(3)
RW6(4)
RW5
RW6
RW1(7)
RW4(8)
RW9
RW10
RW11

LINESINK GIVEN
"NESINK GIVEN

__NESINK GIVEN
WINDOW
"•II CON CON

1000 900 1000 4500 0
900 1000 5000 1000 0
4500 500 5000 500 0
-2000 -2000 8000 5000
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ATTACHMENT C

Aquifer Base
635 feet MSL (70 feet below water level elevation measured of MW106)

Aquifer Thickness (b)
70 feet

Hydraulic Conductivity (Y>
Unconsolidated Geometric Mean = 7 x 10'3 cm/sec (See RI)

(7xlO-3cm/sec) x (86,400 sec/day) / (30.48 cm/foot) = 20 feet/day

Reference Point
Well G109, elevation 715.23 feet

Recovery Well Radius
4" = 0.333 feet

Recovery Well Pumping Rates
Well RW1: 20 gpm = 3850 cu. feet/day
Well RW2: 20 gpm = 3850 cu. feet/day
Well RW3: 10 gpm = 1925 cu. feet/day
Well RW4: 20 gpm = 1925 cu. feet/day
Well RW7: 20 gpm = 3850 cu. feet/day
Well RW8: 10 gpm = 1925 cu. feet/day

13160.84/Appendix D



t tachment E page 1 of 2
TrtM PAGEL23C.DAT
REM Input file for SLWL program: models extraction well condition
EM with six pumping wells, and based upon 2/5/90 reference well

_ZM elevation and staff gage water surface elevation of Killbuck
REM Creek
"EM file developed with expanded creek, no uniform flow, pumping wells
EM model area includes Rock River, Killbuck drain.

TCEM inactivate wells 5 & 6
REM on the WARZYN drawings
3UIFER 1 635

-=0 70
rem UNIFLOW 8.4 100
iM refuse limits
INESINK GIVEN 1860

LINESINK GIVEN 1790
' INESINK GIVEN 1910
INESINK GIVEN 2515

UNESINK GIVEN 3920
1 INESINK GIVEN 3705
INESINK GIVEN 3535

-rrcM rock river and drain
I ESINK HEAD -11022
rrtESINK HEAD -16754
INESINK HEAD -24837

LINESINK HEAD -18954
1 INESINK HEAD -16635
INESINK HEAD -6562

rlNESINK HEAD -6349
REM killbuck creek
INESINK HEAD 25476

JNESINK HEAD 19825
LINESINK HEAD 17669
INESINK HEAD 10756
INESINK HEAD -4358

LINESINK HEAD -11022
'INESINK HEAD -7510
fNESINK HEAD -5497

v £SINK HEAD -3777
LINESINK HEAD -832
INESINK HEAD 54

JNESINK HEAD 337
LINESINK HEAD 1085
' INESINK HEAD 1623
INESINK HEAD 954

LINESINK HEAD 1374
'INESINK HEAD 2007
INESINK HEAD 1712

rlNESINK HEAD 2225
LINESINK HEAD 2597
INESINK HEAD 2718

^INESINK HEAD 3096
LINESINK HEAD 3465
' INESINK HEAD 3164
INESINK HEAD 2664

LINESINK HEAD 2283
1 INESINK HEAD 2629
INESINK HEAD 2725

irlNESINK HEAD 1638
LINESINK HEAD 2342

to the

2870
2465
2110
1750
2275
2910
2990

7996
12910
10275
5248

-1692
-1458
-8422

4966
16772
10725
12017
11168
7996
5858
3730
3781
3602
2857
3296
3230
2193
2084
1260
1470
860
205
515
77
113

-1512
-2555
-2388
-3502
-3702
-4786
-6862
-9327

INESINK HEAD 2286 -11720

southeast

1790
1910
2515
3920
3705
3535
1860

-16754
-24837
-18954
-16635
-6562
-6349
-4078

19825
17669
10756
-4358
-11022
-7510
-5497
-3777
-832
54
337

1085
1623
954

1374
2007
1712
2225
2597
2718
3096
3465
3164
2664
2283
2629
2725
1638
2342
2286
1659

of the

2465
2110
1750
2275
2910
2990
2870

12910
10275
5248

-1692
-1458
-8422
-11590

16772
10725
12017
11168
7996
5858
3730
3781
3602
2857
3296
3230
2193
2084
1260
1470
860
205
515
77
113

-1512
-2555
-2388
-3502
-3702
-4786
-6862
-9327
-11720
-16401

, Killbuck trib
site (wells 7 & 8

.0

.0

.0

.0

.0

.0

.0

683.2
680.6
692.3
703.5
709.0
726.5
748.5

705
700
695
690
685
685
695
705.5
705.7
706.1
706.3
706.3
706.4
706.6
706.7
706.8
706.9
707.0
707.1
707.2
707.2
707.3
707.5
707.7
707.7
707.9
707.9
709
711
714.3
737.3
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TlNESINK HEAD 1659 -16401 -4591 -14760 769.5
REM reference well G109

EFERENCE 3965 2200 715.23
-ILL 3965 2200 0 0.5
REM recapture wells - rw<figure>(model)
"-LL 1495 2850 3850 .333 REM rw3(l)
ELL 2000 3100 3850 .333 REM rw2(2)

WELL 1850 2230 1925 0.333 REM rw5(3)
UFLL 1950 1900 1925 0.333 REM rw6(4)
£M WELL 3580 2070 3850 0.333 REM RW5

-n£M WELL 3260 1900 3850 0.333 REM RW6
WELL 2620 3150 3850 0.333 REM rwl(7)
ELL 1690 2550 1925 0.333 REM rw4{8)

_ZM WELL 1960 1700 3850 0.333 REM RW9
REM WELL 2300 1550 3850 0.333 REM RW10
"EM WELL 2500 1240 3850 0.333 REM RW11
EM coordinate grid, scale line

DNESINK GIVEN 1000 900 1000 4500 0
I1NESINK GIVEN 900 1000 5000 1000 0
INESINK GIVEN 4500 500 5000 500 0

-irlNDOW -2000 -2000 8000 5000
1 CON CON
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APPENDIX E
LANDFILL COVER PERCOLATION EVALUATION

E-l INTRODUCTION AND OBJECTIVE OF ANALYSIS
This appendix and attachments describe the analysis of long-term average percolation
from the existing cover and remedial action covers for the Winnebago Reclamation
Landfill. These cover percolation analyses were conducted to provide data for use in
describing the performance and costs associated with the No-Action and various
alternative remedial actions at the site, as described in the main text of this FS report.

Specific objectives of the analysis were to develop estimates of long-term average cover
percolation rate for the following cover conditions:

1. The existing cover on the site

2. The currently approved cover for the site, complying with Illinois Administrative
Code Section 807 requirements

3. A final cover complying with Illinois Administrative Code Section 811
requirements for new solid waste landfills

4. A cover complying with RCRA Subtitle C requirements for hazardous waste
containment

Each of these covers were evaluated using the same climatic and vegetation assumptions
and parameters, to facilitate relative comparison of results. Modeling approaches were
developed using experience from previous analyses, and also using the results of direct
hydrologic data collection and field observations at other sites. However, the percolation
rate calculations presented in this appendix should not be considered as numerically
precise, since many of the key analysis variables could not be independently confirmed,
and since model results could not be calibrated to on-site field conditions.
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E-2 ANALYSIS METHODOLOGY
E-2.1 Description of Model
The cover percolation analyses were conducted using the U.S. EPA Hydrologic
Evaluation of Landfill Performance (HELP) model, version 2.05. This model was
developed by the U.S. Army Corps of Engineers for the U.S. EPA, and is based upon
several previously developed hydrologic models, with the addition of many features
specifically developed for simulation of landfill water balances. The HELP model is a
daily time step hydrologic simulation model, which models the processes of
rainfall/runoff, infiltration, evapotranspiration, vertical and lateral soil moisture
movement and the percolation from landfill liner and leachate collection systems. The
model utilizes a user-defined arrangement of cover soils, membranes, waste, liner and
collection system layers and dimensions, together with record or simulated climatological
and evapotranspiration parameters. The model includes data files having typical
parameter files for various soil materials and climatological variables, which can be used
in place of site-specific parameter values.

Long-term hydrologic performance evaluations are obtained by simulating a number of
years of landfill water balance, using daily climatological data, and then tabulating and
averaging the model output. The model can provide both summary output as well as
detailed daily simulation results. The HELP model is PC-based, and is generally run on
286-or 386 based machines. Documentation for Version 1 is provided by Schroeder, et. al.
(1984a and 1984b), and draft documentation (requested not for citation) is provided by
Schroeder et. al. (1988). Portions of the model have been the subject of verification
studies (Schroeder and Peyton, 1987a and 1987b).

Specific input data includes information on climate, soil materials, geometry and
hydrologic function for each component of the modeled system. Climatological input data
includes a daily time series of rainfall, temperature, solar radiation as well as variables
describing leaf area indices, direct surface soil evaporation and the total depth effected by
evapotranspiration, among other variables. Soils data includes soil moisture content
parameters, porosity, saturated hydraulic conductivity and the percent open area for
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flexible membrane liners. Geometry data includes layer thicknesses, slopes and sequence.
Each layer is also defined according to the hydrologic function of the layer, as vertical
percolation layers, barrier soil layers or lateral drainage layers.

Key assumptions utilized by the HELP model applicable to review of cover percolation
analyses include the following:

1. Rainfall/runoff processes are modeled by the SCS curve number method with
curve number variable based upon calculated upper soil layer moisture.

2. Evapotranspiration processes are modeled by a modified Penman approach, with
evaporative zone depth constant through the growing season.

3. Saturated and unsaturated soil moisture flow is modelled assuming porous media
flow using Darcy's Law, implying that inhomogeneties (such as cracks) are
relatively unimportant.

4. Leakage through flexible membrane liners is calculated using a simple accounting
for reduction in area of flow.

The key operative assumption in the use of the HELP model for cover percolation
analyses is the assumption of Darcy soil moisture flow. Freeze/thaw, deformation or
desication cracking can produce substantial non-homogenious conditions in near-surface
soils, which can be expected to make non-porous media flow important. Modeling
approaches for this situation involve sensitivity analyses using a range of saturated
hydraulic conductivities for upper soil layers controlling a moisture flow. Other
approximations and assumptions are also utilized within the HELP model, as described in
the model documentation.

E-2.2 Model Application to Winnebago Reclamation Landfill Covers
Application of the HELP model to the Winnebago Reclamation Landfill involved
selection of soils and climatological parameters, and evaluation of sensitivity of key model
parameters for several of the alternatives analyzed. Climatological parameters were
developed using the synthetic weather generator contained within the HELP model,
utilizing data from Chicago, Illinois. The synthetic weather generator was used to develop
20 years of synthetic daily precipitation, temperature, and solar radiation data, which was
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utilized in all HELP model analyses. In addition, each landfill cover was assumed to have
developed upon it a grass cover of fair density of development (of a range from poor to
excellent). This grass cover evaluation set the maximum leaf area index used in
calculating evapotranspiration rate. Based upon recommendations contained within the
HELP model, the evaporative zone depth for fair grass developed over the cover soils was
set at 20 inches for all analyses.

Soils parameters utilized in the HELP model analyses were developed from on-site
observation data and regional soils data such as that prepared by the Illinois State
Geological Survey (Berg, et el 1984). These data were used to determine the general soils
type existing, and which would be utilized for various alternative covers. Detailed soils
porosity, moisture content and permeability data were obtained using default data
contained in the data structure or the HELP model. The hydrologic function of each soil
layer was developed based upon operational guidance contained within the HELP model
documentation, as well as on relative permeability and water retention characteristics of
the soils materials.

All model analyses were run for the full twenty-year climatological record. Output data
describes average monthly water balance data, peak rates for the period of analysis, and
average annual results. Model arrangement and analysis results are summarized on Table
E-l and model output is attached to this appendix. The following sections describe the
details of analysis and results for each cover evaluated.

E-3 ANALYSIS RESULTS
E-3.1 Existing Cover
The existing cover on the Winnebago Reclamation Landfill was observed during field
investigations, and was modeled as a 2-layer system of topsoil over clay. The upper layer
was modeled as a silty clay loam topsoil having thickness of 4 inches, underlain by a clay
soil of 24 inch thickness having a saturated hydraulic conductivity of 1.7 x 10"̂  cm/sec.
This permeability as selected as appropriate, considering the historical construction
practice at the Winnebago Reclamation Landfill. HELP model results indicate that the
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long term annual percolation from the existing cover is approximately 5.0 inches per year.

E-3.2 IAC 807 Cover
The currently approved final cover for the site complies with Illinois Administrative Code
(IAC) Section 807.305, and consists of 4 in. of topsoil over 2 ft of compacted clay. The
long term performance of this cover was evaluated using a series of HELP model
analyses. This series of analyses was conducted to evaluate the potential degradation of
the compacted barrier soil of the IAC 807 cover through processes such as freeze-thaw,
deformation and dessication. Freeze-thaw has recently been identified as a significant
factor in increasing compacted clay permeability through time (Zimme et. al., 1990).
Further, field observations (Montgomery and Parsons, 1990) of compacted clay barrier
soils used in final covers in southern Wisconsin indicate that dessication cracking is also a
significant factor in reduction in shallow clay barrier soil performance.

Four HELP model analyses were conducted for the IAC 807 cover, ranging from one
where the compacted clay barrier soil properties were as placed", with saturated
hydraulic conductivity of 1 X 10"^ cm/sec, to a case where the cover soils had been
modified to substantially higher permeabilities. Model construction and results are
summarized in Table E-l and described completely in Model Output attached to this
appendix. The results of this analysis are a range of average annual cover percolation
estimates of 0.9 inches per year (for the as-placed" cover) to 4.9 inches per year,
representing potential long term conditions. Review of the HELP model output data
indicates that the key assumption in controlling projected long term percolation rate is the
permeability of the lower-most portion of the clay barrier soil. Since the clay barrier soil
for the IAC 807 cover is within 28 inches of the surface, it is possible that it could be
effected in its full depth by freeze-thaw conditions, especially as the refuse degrades
through time. Further, field observations of dessication influence indicate that these
effects can propagate to a depth of 28 inches. Therefore, based upon the HELP model
analyses and additional observations, a conservative long-term analysis of percolation
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from the IAC 807 cover would assume the full depth of the clay barrier soils would
become substantially degraded. For this reason, the long-term annual percolation rate of
4.9 inches per year was selected for use in feasibility study evaluation.

E-3.3 IAC 811 Cover
The third cover evaluated was the cover currently required for new solid waste landfills
under Illinois Administrative Code (IAC), Title 35, Section 811.314. This cover is six feet
thick in total, consisting of a three-foot thick protective layer, over a three foot thick
compacted soil layer. IAC Section 811.314 does not specify material or performance
specifications other than vegetative support and frost and root protection for the upper
three-foot thick soil layer. The lower three-foot thick layer is specified to provide
permeability of 10"? cm/sec, or less.

Hydrologic performance of the IAC Section 811 cover was evaluated in two HELP model
analyses. The first analysis was of a two layer system, with the first layer consisting of 36
in. and Silty Clay Loam, overlying a compacted clay barrier soil having permeability of 1 x
10'7 cm/sec. Results of this simulation are summarized in Table E-l, and indicate that
expected long term percolation through this cover would average 2.0 in./yr. HELP model
output for both IAC 811 analyses is attached to this appendix.

The second IAC 811 cover analysis was conducted to evaluate the effect of a higher
permeability lateral drainage layer placed in the base of the upper protective soil. This
layer, projected as composed of fine sand, would serve two functions: it would convey
moisture percolating past the root zone of the upper soil away from the lower barrier, and
it would also serve to limit upward moisture flow from the lower compacted soil layer, by
forming a capillary barrier under unsaturated conditions. The value of this form of
barrier in a landfill cover was noted by Montgomery (1990). Although the HELP model
cannot model the capillary barrier to upward soil moisture flow, the lateral drainage
capabilities of the cover resulted in a reduced percolation rate of 1.6 in./yr.
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Results of these analyses indicate that the IAC 811 cover should produce a substantial
reduction in percolation rate, compared to the IAC 807 cover. The long-term
performance of the IAC 811 cover should also be more stable than that of the IAC 807
cover, due to the substantial thickness of the protective soil layer, which will tend to
isolate the clay barrier from moisture content fluctuations and freeze/thaw effects. The
inclusion of a higher permeability lateral drainage layer within the upper protective soil
will further reduce cover percolation, and would also be expected to improve long-term
performance of the design by further isolating the lower compacted soil from moisture
content fluctuations.

E-3.4 RCRA Subtitle C Cover
The fourth cover evaluated was the hazardous waste cap described in RCRA Subtitle C
guidance. This cover was modeled as a 24 in. soil layer overlying a 12 in. thick sand
drainage layer, overlying a composite barrier consisting of a flexible membrane liner
(FML) over 24 in. of compacted clay. The liner leakage fraction assigned to the FMLwas
by far the most critical variable controlling the projected percolation rate. Following
guidance provided with the HELP model, a leakage fraction of 0.01%, (corresponding to
1 sf of openings per 10,000 sf of in-place liner) was assigned. The projected long term
percolation rate for this RCRA Subtitle C cover was negligible (0.0002 in./yr). However,
considering a reasonable range in leakage fractions, a properly constructed cover
incorporating a FML unit should have negligible percolation compared to natural soil
cover designs.
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Table El
Winnebago Reclamation Landfill

Summary of HELP Model Cover Percolation Analyses

Analysis Case

1. Existing Final Cover

2A. IAC 807 Cover-Run 1

2B. IAC 807 Cover-Run 2

2C. IAC 807 Cover-Run 3

2D. IAC 807 Cover-Run 4

3A. IAC 811 Cover-Run 1

3B. IAC 811 Cover-Run 2

4. RCRA Subtitle C Cover

Note:

Model Description

Layer
Thickness Material

4" Silty Clay Loam Topsoil
24" Uncompacted clay

4" Silty Clay Loam Topsoil
24" Compacted Clay Barrier Soil

4" Silty Clay Loam Topsoil
12" Uncompacted Clay
12" Compacted Clay Barrier Soil

4" Silty Clay Loam Topsoil
24" Compacted Clay

4" Silty Clay Loam Topsoil
12" Uncompacted Clay
12" Compacted Clay

36" Silty Clay Loam
36" Compacted Clay Barrier Soil

24" Silty Clay Loam
12" Fine Sand Lateral Drainage Layer
36" Compacted Clay Barrier Soil

24" Silty Clay Loam
12" Fine Sand Lateral Drainage Layer

Flexible Membrane Liner
24" Compacted Clay Barrier Soil

See Appendix E Text for detailed description of modeling analysis

RJM/mpb/
[ccf-400-67]
13160.70-MD

Saturated Hydraulic
Conductivity

(cm/sec)

3.6 x 10-4
1.7 x lO-5

3.6 x 10~4

1 x 10 ~7

3.6 x 10'4
1.7 x 1
1 x 10"

*J . \J A 4 V

1.7 x 1Q-5

r?

3.6 x 10"4
8.5 x 10'7

3.6 x ID'4
1.7 x 10-5
8.5 x 10~7

3.6 x 1Q-4

1 x 10-'

3.6 x 10'4
3.1 x 1Q-3
1 x lO'7

3.6 x 10~4

3.1 x 10~3
Leakage fraction 0.01%
1 x 10'7

Calculated Average
Annual Percolation

5.0 in./yr

0.9 in./yr

1.5 in./yr

2.4 in./yr

4.9 in./yr

2.0 in./yr

1.6 in./yr

0.0 in./yr

(0.0002 in./yr)



Winnebago Reclamation Landfill
-Existing Final Cover - East half of landfill
March 7, 1991

FAIR GRASS

LAYER 1

VERTICAL PERCOLATION LAYER
THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

4.00 INCHES
0.3980 VOL/VOL
0.2443 VOL/VOL
0.1361 VOL/VOL
0.2443 VOL/VOL
0.000360000005 CM/SEC

LAYER 2

VERTICAL PERCOLATION LAYER
THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

24.00 INCHES
0.4750 VOL/VOL
0.3777 VOL/VOL
0.2648 VOL/VOL
0.3777 VOL/VOL
0.000017000000 CM/SEC

GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER
TOTAL AREA OF COVER
EVAPORATIVE ZONE DEPTH
UPPER LIMIT VEG. STORAGE
INITIAL VEG. STORAGE
INITIAL SNOW WATER CONTENT
INITIAL TOTAL WATER STORAGE
SOIL AND WASTE LAYERS

85
- 2043000

20
9
7
0

IN

56
SQ FT
00 INCHES
1920 INCHES
4912 INCHES
0000 INCHES

10.0420 INCHES

SOIL WATER CONTENT INITIALIZED BY PROGRAM,



CLIMATOLOGICAL DATA

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND
SOLAR RADIATION FOR CHICAGO ILLINOIS

MAXIMUM LEAF AREA INDEX =2.00
START OF GROWING SEASON (JULIAN DATE) = 128
END OF GROWING SEASON (JULIAN DATE) = 282

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

20.50
73.80

24.30
71.90

35.30
63.90

48.20
52.30

59.50
38.30

69.10
25.30

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 20

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION

TOTALS

STD. DEVIATIONS

RUNOFF

TOTALS

STD. DEVIATIONS

EVAPOTRANSPIRATIO

TOTALS

STD. DEVIATIONS

PERCOLATION FROM

TOTALS

STD. DEVIATIONS

1.
4.

0.
2.

0.
0.

0.
0.

N

0.
3.

0.
2.

LAYER

0.
0.

0.
0.

73
27

83
86

059
274

182
602

564
944

171
246

2

5949
0886

5301
0549

1.
4.

0.
2.

0.
0.

0.
0.

0.
4.

0.
1.

0.
0.

0.
0.

20
46

65
16

046
284

101
330

994
022

284
379

8222
0636

8332
0473

2
3

1
2

0
0

0
0

2
2

0
1

0
0

0
0

.38

.86

.25

.51

.026

.322

.066

.596

.196

.824

.354

.016

.7095

.2404

.5002

.7838

3.
3.

1.
2.

0.
0.

0.
0.

3.
1.

0.
0.

0.
0.

0.
0.

32
01

24
05

054
236

159
490

302
924

611
782

5372
3482

5074
6455

4.
2.

1.
0.

0.
0.

0.
0.

3.
1.

1.
0.

0.
0.

0.
0.

02
29

68
79

166
045

318
082

629
009

264
303

2908
5417

3566
7547

3.99
1.71

1.98
0.56

0.178
0.007

0.215
0.018

4.482
0.652

1.335
0.165

0.1640
0.6020

0.1517
0.6125



AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 20

(INCHES) (CU. FT.) PERCENT

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

PERCOLATION FROM LAYER 2

CHANGE IN WATER STORAGE

36.22 ( 5.914) 6167051. 100.00

1.696 ( 1.143) 288747. 4.68

29,542 ( 4.661) 5029504. 81.55

5.0029 ( 1.8461) 851748. 13.81

-0.017 ( 0.727) -2948. -0.05

PEAK DAILY VALUES FOR YEARS 1 THROUGH 20

(INCHES) (CU. FT.)

PRECIPITATION 3.46 589065.0

RUNOFF 2.320 394900.0

PERCOLATION FROM LAYER 2 0.4672 79537.4

SNOW WATER 2.46 419366.9

MAXIMUM VEG. SOIL WATER (VOL/VOL)

MINIMUM VEG. SOIL WATER (VOL/VOL)

0.4502

0.2364

FINAL WATER STORAGE AT END OF YEAR 20
m^f ̂  ̂  ̂  ̂ *̂ »̂ » ̂P ̂ m *M̂ » ̂  ̂  v» ••* ̂ m ̂m, «p ̂ m ̂m ̂•̂ •<Hô » •* «• ̂> ̂  ̂  ̂  «• ̂B «• ̂  «• ̂  ̂ B<̂  ̂m ̂ 4

LAYER (INCHES) (VOL/VOL)

1 1.08 0.2702

2 9.46 0.3943

SNOW WATER 0.00



Winnebago Reclamation Landfill
"IAC 807 compliant cap - Run 1
March 8, 1991

FAIR GRASS

LAYER 1

VERTICAL PERCOLATION LAYER
THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

4.00 INCHES
0.3980 VOL/VOL
0.2443 VOL/VOL
0.1361 VOL/VOL
0.2443 VOL/VOL
0.000360000005 CM/SEC

LAYER 2

BARRIER SOIL LINER
THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

24.00 INCHES
0.4300 VOL/VOL
0.3663 VOL/VOL
0.2802 VOL/VOL
0.4300 VOL/VOL
0.000000100000 CM/SEC

GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER
TOTAL AREA OF COVER
EVAPORATIVE ZONE DEPTH
UPPER LIMIT VEG. STORAGE
INITIAL VEG. STORAGE
INITIAL SNOW WATER CONTENT
INITIAL TOTAL WATER STORAGE IN
SOIL AND WASTE LAYERS

= 85
= 2043000

20
1
1
0

56
SQ FT
00 INCHES
5920 INCHES
5848 INCHES
0000 INCHES

11.2972 INCHES

SOIL WATER CONTENT INITIALIZED BY PROGRAM.



CLIMATOLOGICAL DATA

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND
SOLAR RADIATION FOR CHICAGO ILLINOIS

MAXIMUM LEAF AREA INDEX =2.00
START OF GROWING SEASON (JULIAN DATE) = 128
END OF GROWING SEASON (JULIAN DATE) = 282

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

20.50
73.80

24.30
71.90

35.30
63.90

48.20
52.30

59.50
38.30

69.10
25.30

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 20

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION

TOTALS

STD. DEVIATIONS

RUNOFF

TOTALS

STD. DEVIATIONS

EVAPOTRANSPIRATION

TOTALS

STD. DEVIATIONS

PERCOLATION FROM LA1

TOTALS

STD. DEVIATIONS

1.
4.

0.
2.

0.
1.

0.1.

0.
3.

0.
1.

(ER

0.
0.

0.
0.

73
27

83
86

702
092

769
336

571
051

176
721

2

1202
0322

0019
0260

1.
4.

0.
2.

0.
1.

1.
0.

0.
3.

0.1.

0.
0.

0.
0.

20
46

65
16

900
070

092
965

993
370

255
242

1067
0418

0068
0242

2.
3.

1.
2.

0.
1.

0.1.

1.
2.

0.
1.

0.
0.

0.
0.

38
86

25
51

575
157

783
504

995
399

474
061

0851
0440

0340
0294

3.
3.

1.
2.

0.
1.

0.
1.

2.
1.

0.
0.

0.
0.

0.
0.

32
01

24
05

514
151

807
493

837
727

824
762

0614
0706

0288
0321

4
2

1
0

0
0

0
0

3
0

1
0

0
0

0
0

.02

.29

.68

.79

.824

.862

.913

.783

.093

.979

.208

.308

.0588

.0921

.0244

.0275

3.99
1.71

1.98
0.56

0.811
0.583

0.688
0.553

3.420
0,670

1.438
0.173

0.0473
0.1193

0.0227
0.0027



AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 20
^ BB BB •• ^ "• ** «B BB B»BB BB ̂  ^BBBBB BB «•«*«•> ̂  B»BBBB ̂  ^B^B BB BB ̂  ^ ^ «M ••^•^•^V^B^^ ̂  ^B^B^ ̂ B ̂ B ̂ * ** BB ^B •• •• w ^—— BB BB <^ *v •• *B *B> ̂ B ̂  ^f ^m ̂ » ̂  ^ ^m ^—— •

(INCHES) (CU. FT.) PERCENT

36.22 ( 5.914) 6167051. 100.00

10.241 ( 3.241) 1743518. 28.27

25.105 ( 3.809) 4274149. 69.31

0.8794 ( 0.0676) 149716. 2.43

-0.002 ( 0.517) -333. -0.01

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

PERCOLATION FROM LAYER 2

CHANGE IN WATER STORAGE

PEAK DAILY VALUES FOR YEARS 1 THROUGH 20

(INCHES) (CU. FT.)

PRECIPITATION 3.46

RUNOFF 2.993

PERCOLATION FROM LAYER 2 0.0040

HEAD ON LAYER 2 4.3

SNOW WATER 2.38

589065.0

509480.8

678.8

405116.4

MAXIMUM VEG. SOIL WATER (VOL/VOL)

MINIMUM VEG. SOIL WATER (VOL/VOL)

0.3980

0,1032

FINAL WATER STORAGE AT END OF YEAR 20

LAYER (INCHES) (VOL/VOL)

1 1.55 0.3882

2 10.32 0.4300

SNOW WATER 0.00



Winnebago Reclamation Landfill
IAC 807 compliant cap - run 2
March 8, 1991

FAIR GRASS

LAYER 1

VERTICAL PERCOLATION LAYER
THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

4.00 INCHES
0.3980 VOL/VOL
0.2443 VOL/VOL
0.1361 VOL/VOL
0.2443 VOL/VOL
0.000360000005 CM/SEC

LAYER 2

VERTICAL PERCOLATION LAYER
THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

12.00 INCHES
0.4750 VOL/VOL
0.3777 VOL/VOL
0.2648 VOL/VOL
0.3777 VOL/VOL
0.000017000000 CM/SEC

LAYER 3

BARRIER SOIL LINER
THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

12.00 INCHES
0.4300 VOL/VOL
0.3663 VOL/VOL
0.2802 VOL/VOL
0.4300 VOL/VOL
0.000000100000 CM/SEC



GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER = 85.56
TOTAL AREA OF COVER - 2043000. SQ FT
EVAPORATIVE ZONE DEPTH = 20.00 INCHES
UPPER LIMIT VEG. STORAGE = 7.2920 INCHES
INITIAL VEG. STORAGE = 7.2684 INCHES
INITIAL SNOW WATER CONTENT = 0.0000 INCHES
INITIAL TOTAL WATER STORAGE IN
SOIL AND WASTE LAYERS = 10.6696 INCHES

SOIL WATER CONTENT INITIALIZED BY PROGRAM.

CLIMATOLOGICAL DATA

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND
SOLAR RADIATION FOR CHICAGO ILLINOIS

MAXIMUM LEAF AREA INDEX =2.00
- START OF GROWING SEASON (JULIAN DATE) = 128
END OF GROWING SEASON (JULIAN DATE) = 282

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

20.50 24.30 35.30 48.20 59.50 69.10
73.80 71.90 63.90 52.30 38.30 25.30

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 20

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION

TOTALS

STD. DEVIATIONS

RUNOFF

TOTALS

STD. DEVIATIONS

EVAPOTRANSPIRATION

TOTALS

1.73
4.27

0.83
2.86

0.333
0.306

0.624
0.648

0.566
4.275

1.20
4.46

0.65
2.16

0.647
0.314

0.996
0.371

0.997
4.016

2.38
3.86

1.25
2.51

0.478
0.522

0.662
1.347

2.204
2.820

3.32
3.01

1.24
2.05

0.291
0.443

0.648
0.945

3.284
1.921

4.02
2.29

1.68
0.79

0.334
0.404

0.645
0.598

3.652
1.012

3.99
1.71

1.98
0.56

0.262
0.229

0.319
0.410

4.708
0.656



STD. DEVIATIONS 0.170
2.259

0.284
1,385

0.352
1.033

0.619
0.788

1.293
0.312

1.240
0.167

PERCOLATION FROM LAYER 3

TOTALS

STD. DEVIATIONS

0.2022 0.2040 0.2125 0.1841 0.1735 0.1417
0.0274 0.0145 0.0349 0.0720 0.1221 0.1663

0.0610 0.0230 0.0224 0.0204 0.0205 0.0211
0.0427 0.0395 0.0635 0.0793 0.0922 0.0904

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 20

(INCHES) (CU. FT.) PERCENT

PRECIPITATION

RUNOFF

'EVAPOTRANSPIRATION
PERCOLATION FROM LAYER 3
CHANGE IN WATER STORAGE

36.22 ( 5.914) 6167051. 100.00

4.561 ( 2.499) 776479. 12.59

30.110 ( 4.572) 5126199. 83.12

1.5552 ( 0.2576) 264773. 4.29

-0.002 ( 0.987) -401. -0.01

PEAK DAILY VALUES FOR YEARS 1 THROUGH 20
PWP^^B«^*A^«^^^««^^W^**«^«^^^WPW«^**«B«^^^»^«**^^^^^^^^«*^^^«^^^ ——^

(INCHES) (CU. FT.)

PRECIPITATION 3.46

RUNOFF 2.492

PERCOLATION FROM LAYER 3 0.0080

HEAD ON LAYER 3 16.3

SNOW WATER 2.45

589065.0

424248.4

1356.0

417906.4

MAXIMUM VEG. SOIL WATER (VOL/VOL)

MINIMUM VEG. SOIL WATER (VOL/VOL)

0.4558

0.2298

FINAL WATER STORAGE AT END OF YEAR 20



AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 20

(INCHES) (CU. FT.) PERCENT

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

PERCOLATION FROM LAYER 2

CHANGE IN WATER STORAGE

36.22 ( 5.914) 6167051. 100.00

5.459 ( 2.770) 929442. 15.07

28.385 ( 4.125) 4832627. 78.36

2.3755 ( 0.6653) 404426. 6.56

0.003 ( 0.916) 555. 0.01

PEAK DAILY VALUES FOR YEARS 1 THROUGH 20

(INCHES) (CU. FT.)

PRECIPITATION 3.46 589065.0

RUNOFF 2.853 485774.7

PERCOLATION FROM LAYER 2 0.0289 4922.4

SNOW WATER 2.46 419261.8

MAXIMUM VEG. SOIL WATER (VOL/VOL)

MINIMUM VEG. SOIL WATER (VOL/VOL)

0.4175

0.2364

FINAL WATER STORAGE AT END OF YEAR 20
• BB BBBBBB BB BB «B»BB BB BB v>^» •* BB BB BB BBB»BB«B BB BB BB BB BBBBBB •• •• «•* ^»^»BA ^m ̂ B^B •••• BB BB •

LAYER (INCHES) (VOL/VOL)

1 1.16 0.2897

2 9.87 0.4111

SNOW WATER 0.00



LAYER (INCHES) (VOL/VOL)

1 1.60 0.3991

2 5.65 0.4707

3 5.16 0.4300

SNOW WATER 0.00



Winnebago Reclamation Landfill
IAC 807 compliant cap - run 3
March 8, 1991

FAIR GRASS

LAYER 1

VERTICAL PERCOLATION LAYER
THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

4.00 INCHES
0.3980 VOL/VOL
0.2443 VOL/VOL
0.1361 VOL/VOL
0.2443 VOL/VOL
0.000360000005 CM/SEC

LAYER 2

VERTICAL PERCOLATION LAYER
THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

24.00 INCHES
0.4224 VOL/VOL
0.3495 VOL/VOL
0.2648 VOL/VOL
0.3495 VOL/VOL
0.000000850000 CM/SEC

GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER
TOTAL AREA OF COVER
EVAPORATIVE ZONE DEPTH
UPPER LIMIT VEG. STORAGE
INITIAL VEG. STORAGE
INITIAL SNOW WATER CONTENT
INITIAL TOTAL WATER STORAGE
SOIL AND WASTE LAYERS

85
= 2043000

20
8
8
0

IN

56
SQ FT
00 INCHES
3504 INCHES
0625 INCHES
0000 INCHES

9.3652 INCHES

SOIL WATER CONTENT INITIALIZED BY PROGRAM.



CLIMATOLOGICAL DATA

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND
SOLAR RADIATION FOR CHICAGO ILLINOIS

MAXIMUM LEAF AREA INDEX =2.00
START OF GROWING SEASON (JULIAN DATE) = 128
END OF GROWING SEASON (JULIAN DATE) = 282

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

20.50
73.80

24.30
71.90

35.30
63.90

48.20
52.30

59.50
38.30

69.10
25.30

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 20

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION

TOTALS

STD. DEVIATIONS

RUNOFF

TOTALS

STD. DEVIATIONS

EVAPOTRANSPIRATION

TOTALS

STD. DEVIATIONS

PERCOLATION FROM UU

TOTALS

STD. DEVIATIONS

1.
4.

0.
2.

0.
0.

0.
1.

0.
3.

0.
1.

fER

0.
0.

0.
0.

73
27

83
86

203
706

442
107

553
738

156
975

2

3156
0658

3238
0260

1.
4.

0.
2.

0.
0.

0.
0.

0.
3.

0.
1.

0.
0.

0.
0.

20
46

65
16

432
689

841
774

968
730

261
270

4517
0389

2280
0081

2.
3.

1.
2.

0.
0,

0.1,

2.
2.

0.
1.

0.
0.

0.
0.

38
86

25
51

205
764

445
324

105
654

336
017

5227
0271

2512
0040

3.
3.

1.
2.

0.
0.

0.
1.

3.
1.

0.
0.

0.
0.

0.
0.

32
01

24
05

248
767

594
213

067
822

638
747

3927
0243

2075
0096

4
2

1
0

0
0

0
0

3
0

1
0

0
0

0
0

.02

.29

.68

.79

.416

.449

.659

.523

.501

.960

.199

.260

.2388

.0316

.1563

.0617

3.99
1.71

1.98
0.56

0.413
0.165

0.474
0.295

4.661
0.626

1.219
0.151

0.1324
0.1339

0.0915
0.2139



Winnebago Reclamation Landfill
IAC 807 Compliant - Run 4
March 8, 1991

FAIR GRASS

LAYER 1

VERTICAL PERCOLATION LAYER
THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

4.00 INCHES
0.3980 VOL/VOL
0.2443 VOL/VOL
0.1361 VOL/VOL
0.2443 VOL/VOL
0.000360000005 CM/SEC

LAYER 2

VERTICAL PERCOLATION LAYER
THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

12.00 INCHES
0.4750 VOL/VOL
0.3777 VOL/VOL
0.2648 VOL/VOL
0.3777 VOL/VOL
0.000017000000 CM/SEC

LAYER 3

BARRIER SOIL LINER
THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

12.00 INCHES
0.4224 VOL/VOL
0.3495 VOL/VOL
0.2648 VOL/VOL
0.4224 VOL/VOL
0.000000850000 CM/SEC



GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER = 85.56
TOTAL AREA OF COVER - 2043000. SQ FT
EVAPORATIVE ZONE DEPTH = 20.00 INCHES
UPPER LIMIT VEG. STORAGE - 7.2920 INCHES
INITIAL VEG. STORAGE - 6.1838 INCHES
INITIAL SNOW WATER CONTENT - 0.0000 INCHES
INITIAL TOTAL WATER STORAGE IN
SOIL AND WASTE LAYERS = 10.5784 INCHES

SOIL WATER CONTENT INITIALIZED BY PROGRAM.

CLIMATOLOGICAL DATA

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND
SOLAR RADIATION FOR CHICAGO ILLINOIS

MAXIMUM LEAF AREA INDEX =2.00
START OF GROWING SEASON (JULIAN DATE) = 128
END OF GROWING SEASON (JULIAN DATE) = 282

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

20.50 24.30 35.30 48.20 59.50 69.10
73.80 71.90 63.90 52.30 38.30 25.30

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 20

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION

TOTALS

STD. DEVIATIONS

RUNOFF

TOTALS

STD. DEVIATIONS

EVAPOTRANSPIRATION

TOTALS

1.73
4.27

0.83
2.86

0.068
0.299

0.209
0.644

0.566
3.830

1.20
4.46

0.65
2.16

0.138
0.311

0.374
0.369

0.998
3.980

2.38
3.86

1.25
2.51

0.035
0.418

0.090
0.954

2.207
2.778

3.32
3.01

1.24
2.05

0.084
0.363

0.289
0.786

3.295
1.937

4.02
2.29

1.68
0.79

0.182
0.095

0.386
0.235

3.673
1.022

3.99
1.71

1.98
0.56

0.201
0.008

0.256
0.020

4.145
0.659



STD. DEVIATIONS 0.170
2.180

0.285
1.408

0.354
1.075

0.618
0.800

1.311
0.308

1.442
0.168

PERCOLATION FROM LAYER 3

TOTALS

STD. DEVIATIONS

0.7135 0.7429 0.7153 0.4025 0.2061 0.0778
0.0652 0.0885 0.2001 0.4048 0.5890 0.7453

0.3791 0.4552 0.5037 0.4037 0.3745 0.2113
0.1441 0.2564 0.3984 0.4764 0.6268 0.5770

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 20

(INCHES) (CU. FT.) PERCENT

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

PERCOLATION FROM LAYER 3

CHANGE IN WATER STORAGE

36.22 ( 5.914) 6167051. 100.00

2.204 ( 1.670) 375271. 6.09

29.090 ( 4.563) 4952573. 80.31

4.9509 ( 1.4121) 842884. 13.67

-0.022 ( 0.691) -3678. -0.06

PEAK DAILY VALUES FOR YEARS 1 THROUGH 20
m^f ̂ m «*̂ » ̂ m ̂m ̂m^m •» ̂ m ̂m^m VB ̂ »*BB •• ̂»̂ » •• ̂ m ̂m «v ̂ m «>^»^»^»^» ̂ m ̂•̂ »*v* ̂ ̂ *̂ »̂ » ̂m ̂ ̂ w^ ̂  «*̂ * ̂ ̂ M̂ * ̂ ̂  w^» ̂  ̂ «—— ̂ B̂ B ̂» H

(INCHES) (CU. FT.)

PRECIPITATION 3.46

RUNOFF 2.348

PERCOLATION FROM LAYER 3 0.0674

HEAD ON LAYER 3 16.1

SNOW WATER 2.45

589065.0

399773.6

11476.0

416513.6

MAXIMUM VEG. SOIL WATER (VOL/VOL)

MINIMUM VEG. SOIL WATER (VOL/VOL)

0.4558

0.2298

FINAL WATER STORAGE AT END OF YEAR 20



LAYER (INCHES) (VOL/VOL)

1 1.09 0.2713

2 4.71 0.3922

3 5.07 0.4224

SNOW WATER 0.00



Winnebago Reclamation Landfill
IAC 811 Compliant Cap - Run 1
March 8, 1991

FAIR GRASS

LAYER 1

VERTICAL PERCOLATION LAYER
THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

36.00 INCHES
0.3980 VOL/VOL
0.2443 VOL/VOL
0.1361 VOL/VOL
0.2443 VOL/VOL
0.000360000005 CM/SEC

LAYER 2

BARRIER SOIL LINER
THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

36.00 INCHES
0.4300 VOL/VOL
0.3663 VOL/VOL
0.2802 VOL/VOL
0.4300 VOL/VOL
0.000000100000 CM/SEC

GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER
TOTAL AREA OF COVER
EVAPORATIVE ZONE DEPTH
UPPER LIMIT VEG. STORAGE
INITIAL VEG. STORAGE
INITIAL SNOW WATER CONTENT
INITIAL TOTAL WATER STORAGE
SOIL AND WASTE LAYERS

— 85
= 2043000

20
= 7W f ,

5
0

IN

56
SQ FT
00 INCHES
9600 INCHES
2797 INCHES
0000 INCHES

24.2748 INCHES

SOIL WATER CONTENT INITIALIZED BY PROGRAM.



CLIMATOLOGICAL DATA

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND
SOLAR RADIATION FOR CHICAGO ILLINOIS

MAXIMUM LEAF AREA INDEX =2.00
START OF GROWING SEASON (JULIAN DATE) = 128
END OF GROWING SEASON (JULIAN DATE) = 282

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

20.50
73.80

24.30
71.90

35.30
63.90

48.20
52.30

59.50
38.30

69.10
25.30

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 20

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION

TOTALS

STD. DEVIATIONS

RUNOFF

TOTALS

STD. DEVIATIONS

EVAPOTRANSPIRATION

TOTALS

STD. DEVIATIONS

PERCOLATION FROM LA^

TOTALS

STD. DEVIATIONS

1.
4.

0.
2.

0.
0.

0.
0.

0.
4.

0.
2.

fER

0.
0.

0.
0.

73
27

83
86

159
238

373
474

563
995

168
145

2

1710
1573

0264
0111

1
4

0
2

0
0

0
0

0
4

0
1

0
0

0
0

.20

.46

.65

.16

.330

.250

.713

.278

.992

.242

.284

.412

.1652

.1501

.0228

.0073

2.
3.

1.
2.

0.
0.

0.
0.

2.
2.

0.
0.

0.
0.

0.
0.

38
86

25
51

248
382

589
995

235
848

354
997

1854
1444

0208
0109

3.
3.

1.
2.

0.
0.

0.
0.

3.
1.

0.
0.

0.
0.

0.
0.

32
01

24
05

144
257

268
515

350
909

589
816

1774
1516

0164
0160

4.
2.

1.
0.

0.
0.

0.
0.

3.
0.

1.
0.

0.
0.

0.
0.

02
29

68
79

325
181

652
501

642
993

355
326

1795
1549

0162
0220

3.99
1.71

1.98
0.56

0.236
0.124

0.285
0.280

4.771
0.649

1.213
0.164

0.1681
0.1681

0.0139
0.0272



AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 20

(INCHES) (CU. FT.) PERCENT

36.22 ( 5.914) 6167051. 100.00

2.874 ( 2.092) 489300. 7.93

31.188 ( 4.594) 5309799. 86.10

1,9730 ( 0.1365) 335910. 5.45

0.188 ( 2.137) 32041. 0.52

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

PERCOLATION FROM LAYER 2

CHANGE IN WATER STORAGE

PEAK DAILY VALUES FOR YEARS 1 THROUGH 20

(INCHES) (CU. FT.)

PRECIPITATION 3.46

RUNOFF 1.691

PERCOLATION FROM LAYER 2 0.0068

HEAD ON LAYER 2 36.3

SNOW WATER 2.46

589065.0

287887.0

1159.2

419405.2

MAXIMUM VEG. SOIL WATER (VOL/VOL)

MINIMUM VEG. SOIL WATER (VOL/VOL)

0.3980

0.1358

FINAL WATER STORAGE AT END OF YEAR 20

LAYER (INCHES) (VOL/VOL)

1 14.28 0.3968

2 15.48 0.4300

SNOW WATER 0.00



Winnebago Reclamation Landfill
IAC 811 compliant cap - Run 2
March 8, 1991

FAIR GRASS

LAYER 1

VERTICAL PERCOLATION LAYER
THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

24.00 INCHES
0.3980 VOL/VOL
0.2443 VOL/VOL
0.1361 VOL/VOL
0.2443 VOL/VOL
0.000360000005 CM/SEC

LAYER

LATERAL DRAINAGE LAYER
THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY
SLOPE
DRAINAGE LENGTH

12.00 INCHES
0.4570 VOL/VOL
0.0831 VOL/VOL
0.0326 VOL/VOL
0.0831 VOL/VOL
0.003100000089 CM/SEC
3.00 PERCENT

250.0 FEET

LAYER 3

BARRIER SOIL LINER
THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

36.00 INCHES
0.4300 VOL/VOL
0.3663 VOL/VOL
0.2802 VOL/VOL
0.4300 VOL/VOL
0.000000100000 CM/SEC



GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER - 85.56
TOTAL AREA OF COVER = 2043000. SQ FT
EVAPORATIVE ZONE DEPTH - 20.00 INCHES
UPPER LIMIT VEG. STORAGE = 7.9600 INCHES
INITIAL VEG. STORAGE - 5.2797 INCHES
INITIAL SNOW WATER CONTENT = 0.0000 INCHES
INITIAL TOTAL WATER STORAGE IN
SOIL AND WASTE LAYERS = 22.3404 INCHES

SOIL WATER CONTENT INITIALIZED BY PROGRAM.

CLIMATOLOGICAL DATA

SYNTHETIC RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND
SOLAR RADIATION FOR CHICAGO ILLINOIS

MAXIMUM LEAF AREA INDEX =2.00
START OF GROWING SEASON (JULIAN DATE) = 128
END OF GROWING SEASON (JULIAN DATE) - 282

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

20.50 24.30 35.30 48.20 59.50 69.10
73.80 71.90 63.90 52.30 38.30 25.30

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 20

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION

TOTALS

STD. DEVIATIONS

RUNOFF

TOTALS

STD. DEVIATIONS

EVAPOTRANSPIRATION

TOTALS

1.73
4.27

0.83
2.86

0.049
0.214

0.122
0.416

0.564
3.970

1.20
4.46

0.65
2.16

0.026
0.247

0.060
0.271

0.994
4.028

2.38
3.86

1.25
2.51

0.018
0.254

0.048
0.451

2.241
2.848

3.32
3.01

1.24
2.05

0.040
0.174

0.111
0.349

3.364
1.941

4.02
2.29

1.68
0.79

0.147
0.045

0.275
0.097

3.663
1.016

3.99
1.71

1.98
0.56

0.153
0.004

0.177
0.011

4.452
0.653



STD. DEVIATIONS 0.
2.

LATERAL DRAINAGE FROM L

TOTALS 0 .
0.

STD. DEVIATIONS 0.
0.

PERCOLATION FROM LAYER

TOTALS 0 .
0.

STD. DEVIATIONS 0.
0.

170
219

AYER

2585
2743

1045
0888

3

1344
1322

0227
0105

0.
1.

2

0.
0.

0.
0.

0.
0.

0.
0.

285
392

2583
2532

0955
0836

1257
1290

0212
0087

0.
1.

0.
0.

0.
0.

0.
0.

0.
0.

355
038

3087
2301

0981
0740

1427
1238

0223
0082

0
0

0
0

0
0

0
0

0
0

.588

.788

.3074

.2349

.0872

.0968

.1386

.1295

.0191

.0176

1.
0.

0.
0.

0.
0.

0.
0.

0.
0.

367
315

3112
2421

0906
0984

1408
1285

0173
0206

1.
0.

0.
0.

0.
0.

0.
0.

0.
0.

287
165

2838
2635

0881
1046

1322
1357

0139
0237

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 20

(INCHES)

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

LATERAL DRAINAGE FROM
LAYER 2

PERCOLATION FROM LAYER 3

_ CHANGE IN WATER STORAGE

36.22 i

1.369 i

29.734 i

3.2259 i

1.5929 i

0.302 i

( 5.914)

£ 0.912)

[ 4.654)

( 0.8777)

[ 0.1457)

( 2.610)

(CU. FT.)

6167051.

233143.

5062156.

549204.

271185.

51362.

PERCENT

100.00

3.78

82.08

8.91

4.40

0.83

PRECIPITATION

RUNOFF

LATERAL DRAINAGE FROM LAYER 2

PERCOLATION FROM LAYER 3

HEAD ON LAYER 3

SNOW WATER

(INCHES)

3.46

1.554

0.0169

0.0068

36.0

2.46

(CU. FT.)

589065.0

264607.6

2882.2

1158.0

419051.2



MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.3975

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1349

FINAL WATER STORAGE AT END OF YEAR 20

LAYER (INCHES) (VOL/VOL)

1 8.93 0.3723

2 5.48 0.4570

3 15.48 0.4300

SNOW WATER 0.00



Winnebago Reclamation Landfill
RCRA Subtitle c recommended cap
March 20, 1991

FAIR GRASS

LAYER 1

VERTICAL PERCOLATION LAYER
THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY

24.00 INCHES
0.3980 VOL/VOL
0.2443 VOL/VOL
0.1361 VOL/VOL
0.2443 VOL/VOL
0.000360000005 CM/SEC

LAYER 2

LATERAL DRAINAGE LAYER
THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY
SLOPE
DRAINAGE LENGTH

12.00 INCHES
0.4570 VOL/VOL
0.0831 VOL/VOL
0.0326 VOL/VOL
0.0831 VOL/VOL
0.003100000089 CM/SEC
3.00 PERCENT

250.0 FEET

LAYER 3

BARRIER SOIL LINER WITH FLEXIBLE MEMBRANE LINER
THICKNESS
POROSITY
FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
SATURATED HYDRAULIC CONDUCTIVITY
LINER LEAKAGE FRACTION

24.00 INCHES
0.4300 VOL/VOL
0.3663 VOL/VOL
0.2802 VOL/VOL
0.4300 VOL/VOL
0.000000100000 CM/SEC
0.00010000



GENERAL SIMULATION DATA

SCS RUNOFF CURVE NUMBER - 85.56
TOTAL AREA OF COVER = 2043000. SQ FT
EVAPORATIVE ZONE DEPTH = 20.00 INCHES
UPPER LIMIT VEG. STORAGE = 7.9600 INCHES
INITIAL VEG. STORAGE = 5.2560 INCHES
INITIAL SNOW WATER CONTENT - 0.0000 INCHES
INITIAL TOTAL WATER STORAGE IN
SOIL AND WASTE LAYERS = 17.1804 INCHES

SOIL WATER CONTENT INITIALIZED BY PROGRAM.

CLIMATOLOGICAL DATA

USER SPECIFIED RAINFALL WITH SYNTHETIC DAILY TEMPERATURES AND
SOLAR RADIATION FOR CHICAGO ILLINOIS

MAXIMUM LEAF AREA INDEX =2.00
START OF GROWING SEASON (JULIAN DATE) = 128
END OF GROWING SEASON (JULIAN DATE) - 282

NORMAL MEAN MONTHLY TEMPERATURES, DEGREES FAHRENHEIT

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

20.50 24.30 35.30 48.20 59.50 69.10
73.80 71.90 63.90 52.30 38.30 25.30

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 20
• ••»^H»____ ———— ———— MM.^WW____^^.M^HV»-^.^«»^«l»-pH____MM^^<W^^MM^^«B____M^^..____M^W^^«*«M^^^H^rt**VH____^^M^.

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC

PRECIPITATION

TOTALS

STD. DEVIATIONS

RUNOFF

TOTALS

STD. DEVIATIONS

EVAPOTRANSPIRATION

TOTALS 0.603 0.919 2.457 3.288 3.398 4.840

1.27
3.24

0.54
1.73

0.042
0.106

0.133
0.176

1.42
3.98

0.74
1.89

0.046
0.149

0.158
0.167

2.62
3.96

1.28
2.38

0.251
0.246

0.648
0.389

3.55
2.77

1.52
1.48

0.169
0.146

0.444
0.297

3.05
2.58

1.13
1.52

0.043
0.108

0.074
0.223

4.61
1.75

1.99
0.82

0.098
0.060

0.134
0.236



3.726 3.437 2.800 1.768 1.263 0.607

STD. DEVIATIONS 0
1

LATERAL DRAINAGE FROM

TOTALS 0
0

STD. DEVIATIONS 0
0

PERCOLATION FROM LAYER

TOTALS 0
0

STD. DEVIATIONS 0
0

************************

************************

' AVERAGE ANNUAL TOTALS &

.131

.507

LAYER

.3613

.3470

.0893

.0649

3

.0000

.0000

.0000

.0000

******

******

(STD.

0.
1.

2

0.
0.

0.
0.

0.
0.

0.
0.

***

252 0
416 0

3407 0
3322 0

0791 0
0650 0

0000 0
0000 0

0000 0
0000 0

*******

.372

.918

.3908

.3056

.0803

.0623

.0000

.0000

.0000

.0000

******

****************

DEVIATIONS) FOR

(INCHES)

PRECIPITATION

RUNOFF

EVAPOTRANSPIRATION

LATERAL DRAINAGE FROM
LAYER 2

PERCOLATION FROM LAYER 3

^—CHANGE IN WATER STORAGE

******************************

************************

PEAK DAILY

******

VALUES

34.

1.

29.

4.

0.

0.

***

82 (

465 (

107 (

1639 (

0002 (

080 (

*******

**********

FOR YEARS

4.495)

1.094)

3.395)

0.866
0.764

0.3784
0.3172

0.0748
0.0845

0.0000
0.0000

0.0000
0.0000

*******

*******

YEARS

(CU

0.771
0.317

0.3761
0.3104

0.0689
0.0872

0.0000
0.0000

0.0000
0.0000

*********

1.364
0.155

0.3513
0.3529

0.0649
0.0892

0.0000
0.0000

0.0000
0.0000

*********

******************

1 THROUGH 20

. FT.)

5927594.

249439.

4955538.

0.8104) 708903.

0.0000)

2.516)

******

******

1

*******

*******

THROUGH

(INCHES)

PRECIPITATION

RUNOFF

LATERAL DRAINAGE

PERCOLATION FROM

HEAD ON LAYER 3

SNOW WATER

FROM LAYER 2

LAYER 3

3.

2.

0.

0.

36.

2.

92

331

0169

0000

1

53

35.

13677.

*********

*********

20

(CU. FT

667380.

396903.

2884.

0.

431020.

PERCENT

100.00

4.21

83.60

11.96

0.00

0.23

*********

*********

-)

0

9

8

1

4



MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.3980

MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1357

FINAL WATER STORAGE AT END OF YEAR 20

LAYER (INCHES) (VOL/VOL)

1 6.70 0.2793

2 5.48 0.4570

3 10.32 0.4300

SNOW WATER 0.00



APPENDIX F

DETAILED COST ESTIMATES FOR REMEDIAL ACTIONS



APPENDIX F
DETAILED COST ESTIMATES FOR REMEDIAL ACTIONS

This Appendix presents the detailed cost estimates for the remedial alternatives
developed in Section 3.0. The basis of the cost values used in the estimates are
presented in the first portion of the Appendix. The final sheets of the Appendix present
the itemized costs estimated for the direct and indirect capital and the long term
operation and maintenance (O&M) expenditures, for each alternative.



Basis of Cost Values
A variety of data sources were accessed in order to generate the estimated capital and
operation and maintenance (O&M) costs for each of the remedial components utilized
in the alternatives. The majority of the remedial components include conventional
equipment and processes, and reliable cost data was generally readily available. The
following presents the information sources utilized to obtain cost data for the FS. As
many of the same components are used in several remedial alternatives, the data sources
are presented by remedial component.

Remedial Component
Natural Materials for Landfill
Capping (sand, clay, topsoil, etc.)

Capital Costs
Source of Cost Data

Previous landfill construction
projects, previous FS estimates, and WRS
closure plan documents.

Geomembrane and Geotextile Lines

Piping Material and Installation

Pumps and Blowers

Electrical Components

Manufacturer's quotes, and previous
landfill construction projects.

CR Means Construction Cost Estimating
Handbooks, and Manufacturer's literature.

CR Means Construction Cost Estimating
Handbooks, and Manufacturer's quotes.

CR Means Construction Cost Estimating
Handbooks.

Inorganic and Solids Treatment Units Manufacturer's quotes, and U.S. EPA
remedial action handbooks.

Carbon Adsorption Units Manufacturer's quotes.

Air Stripping Units Manufacturer's quotes.



Remedial Component
Capital Costs

Source of Cost Data

UV/Oxidation Treatment Unit

On-Site Treatment Building
(Groundwater and/or Leachate)

In-Situ Fixation

U.S. EPA SITE Program report.

CR Means Construction Cost
Estimating Handbooks.

U.S. EPA SITE Program report.

O&M Item
O&M Costs

Source of Cost Data

Landfill Maintenance

POTW Charges

Bulk Chemicals-Inorganic Treatment
(feed rates and unit costs)

Solids Disposal

Electrical Power charges

Activated Carbon Replacement
(usage rates and unit costs)

UV/Oxidation System O&M
(energy, chemicals, maintenance)

Previous landfill construction projects,
previous FS cost estimates, and WRS
closure plan documents.

Quotes from POTW authority.

U.S. EPA remedial action handbooks,
and process engineering texts.

U.S. EPA remedial action handbooks.

Engineering technical manuals.

U.S. EPA carbon usage data
(isotherms), and manufacturer's usage data
and quotes.

U.S. EPA SITE Program report.



WINNEBAGO RECLAMATION LANDFILL - FEASIBILITY STUDY
APPENDDC F
ALTERNATIVE 2 - PLANNED CLOSURE

DIRECT CAPITAL COSTS UNIT QUANTITY COST
IAC 811 Compliant Cap acres 47 $2,863,000
Upgraded Gas Collection System wells 53 $412,000
Service Pipeline To POTW lineal feet 5000 $556,000

TOTAL DIRECT CAPITAL COSTS $3,830,000

INDIRECT CAPITAL COSTS % OF CAPITAL COST
Mobilization 5% $192,000
Health & Safety 10% $383,000
Engineering Design 596 $192,000
Startup Costs 5% $192,000
Permits and Documents 10% $383,000

TOTAL INDIRECT CAPITAL COSTS $1,340,000

TOTAL CAPITAL COST $5,170,000

ANNUAL DISCOUNT NUMBER NET PRESENT
OPERATION & MAINTENANCE COSTS O&M RATE OF YEAR WORTH
Site Maintenance and Monitoring $41,400 5% 30 $636,000
Gas Extraction/Treatment System $25,000 5% 30 $384,000
Leachate Collection/Treatment System $12,600 5% 30 $194,000
Insurance $10,000 5% 30 $154,000
Reserve Fund $10,000 5% 30 $154,000
Administration $50,000 5% 30 $769,000

TOTALO&M $149,000 5% 30 $2,290,000

TOTAL NET PRESENT WORTH $7,500,000

Note: Costs are rounded to reflect the accuracy of the estimates.



WINNEBAGO RECLAMATION LANDFILL - FEASIBILITY STUDY
APPENDIX F
ALTERNATIVE 3 - CLAY/SYNTHETIC MEMBRANE CAP

DIRECT CAPITAL COSTS UNIT QUANTITY COST
RCRA Subtitle C Recommended Cap acres 47 $6,691,000
Upgraded Gas Collection System wells 53 $412.000
Enhanced Leachate Collection System pumps 42 $335,000
Service Pipeline To POTW lineal feet 5000 $556,000
Groundwater Monitoring Wells wells 9 _________$48.000

TOTAL DIRECT CAPITAL COSTS $8,040,000

INDIRECT CAPITAL COSTS % OF CAPITAL COST
Mobilization 596 $402,000
Health & Safety 10% $804,000
Engineering Design 5% $402,000
Startup Costs 5 % $402,000
Permits and Documents 10% $804,000

TOTAL INDIRECT CAPITAL COSTS $2,810,000

TOTAL CAPITAL COST $10,850,000

ANNUAL DISCOUNT NUMBER NET PRESENT
OPERATION & MAINTENANCE COSTS O&M RATE OF YEAR WORTH
Site Maintenance and Monitoring $41.400 5% 30 $636,000
Gas Extraction/Treatment System $25,000 5% 30 $384,000
Leachate Collection/Treatment System $10,500 5% 30 $161,000
Insurance $10,000 5% 30 $154,000
Reserve Fund $10,000 5% 30 $154,000
Administration $50,000 5% 30 $769,000

TOTALO&M $146,900 5% 30 $2.260,000

TOTAL NET PRESENT WORTH $13,100,000

Note: Costs are rounded to reflect the accuracy of the estimates.



WINNEBAGO RECLAMATION LANDFILL - FEASIBILITY STUDY
APPENDIX F
ALTERNATIVE 4 - OFF-SITE TREATMENT OF GROUNDWATER AND LEACHATE

DIRECT CAPITAL COSTS UNIT QUANTITY COST
IAC 811 Compliant Cap acres 47 $2,863,000
Upgraded Gas Collection System wells 53 $412,000
Enhanced Leachate Collection System pumps 42 $335,000
Groundwater Extraction/Collection System wells 6 $120,000
Service Pipeline To POTW lineal feet 5000 $556,000
Groundwater Monitoring Wells wells 9 _________$48,000

TOTAL DIRECT CAPITAL COSTS $4,330,000

INDIRECT CAPITAL COSTS % OF CAPITAL COST

Mobilization 5% $217,000
Health & Safety 10% $433,000
Engineering Design 5% $217,000
Startup Costs 596 $217,000
Permits and Documents 10% $433,000

TOTAL INDIRECT CAPITAL COSTS $1,520,000

TOTAL CAPITAL COST $5,850,000

ANNUAL DISCOUNT NUMBER NET PRESENT
OPERATION & MAINTENANCE COSTS O&M RATE OF YEAR WORTH
Site Maintenance and Monitoring $41,400 5% 30 $636,000
Gas Extraction/Treatment System $25,000 5% 30 $384,000
Groundwater and Leachate Collection/Treatment $156,700 5% 30 $2,409,000
Insurance $10.000 5% 30 $154,000
Reserve Fund $10,000 5% 30 $154,000
Administration $50,000 596 30 $769,000

TOTAL O & M $293,100 5% 30 $4,510,000

TOTAL NET PRESENT WORTH $10,400,000

Note: Costs are rounded to reflect the accuracy of the estimates.



WINNEBAGO RECLAMATION LANDFILL - FEASIBILITY STUDY
APPENDIX F
ALTERNATIVE 5 - ON-SITE CARBON ADSORPTION OF GROUNDWATER

DIRECT CAPITAL COSTS________
I AC 811 Compliant Cap
Upgraded Gas Collection System
Enhanced Leachate Collection System
Service Pipeline To POTW
Groundwater Extraction/Collection System
Groundwater Treatment System
Organic Pretreatment Contingency
Groundwater Monitoring Wells

UNIT QUANTITY COST
acres
wells

pumps
lineal feet

wells
lump sum
lump sum

wells

47
53
42

5000
6
1
1
9

$2,863,000
$412,000
$335,000
$556,000
$120,000
$190,000
$100,000
$48,000

TOTAL DIRECT CAPITAL COSTS $4,620,000

INDIRECT CAPITAL COSTS
Mobilization
Health & Safety
Engineering Design
Startup Costs
Permits and Documents

% OF CAPITAL
5%

10%
596
5%

10%

TOTAL INDIRECT CAPITAL COSTS

COST
$231,000
$462,000
$231,000
$231,000
$462,000

$1.620,000

TOTAL CAPITAL COST $6,240,000

OPERATION & MAINTENANCE COSTS
Site Maintenance and Monitoring
Gas Extraction/Treatment System
Leachate Collection/Treatment System
Groundwater Collection/Treatment System
Insurance
Reserve Fund
Administration

TOTAL O&M

ANNUAL DISCOUNT
O&M RATE
$41,400
$25,000
$16,300

$157,300
$10,000
$10,000
$50.000

5%
5%
5%
5%
5%
5%
596

NUMBER
OF YEAR

30
30
30
30
30
30
30

NET PRESENT
WORTH

$636,000
$384,000
$251,000

$2,418,000
$154,000
$154,000
$769,000

$310,000 30 $4,770,000

TOTAL NET PRESENT WORTH $11,000,000

Note: Costs are rounded to reflect the accuracy of the estimates.



WINNEBAGO RECLAMATION LANDFILL - FEASIBILITY STUDY
APPENDIX F
ALTERNATIVE 5A - ON-SITE CARBON ADSORPTION OF GROUNDWATER AND LEACHATE (LOW)

DIRECT CAPITAL COSTS UNIT QUANTITY COST
IAC 811 Compliant Cap acres 47 $2,863,000
Upgraded Gas Collection System wells 53 $412,000
Enhanced Leachate Collection System pumps 42 $335,000
Groundwater Extraction/Collection System wells 6 $120,000
Groundwater and Leachate Treatment System lump sum 1 $920,000
Organics Pretreatment Contingency lump sum 1 $100,000
Leachate Treatment Contingency lump sum 1 $100,000
Groundwater Monitoring Wells wells 9 _________$48.000

TOTAL DIRECT CAPITAL COSTS $4,900,000

INDIRECT CAPITAL COSTS % OF CAPITAL COST
Mobilization 5 % $245,000
Health & Safety 10% $490,000
Engineering Design 5% $245,000
Startup Costs 5% $245,000
Permits and Documents 10% $490,000

TOTAL INDIRECT CAPITAL COSTS $1,720,000

TOTAL CAPITAL COST $6,620,000

ANNUAL DISCOUNT NUMBER NET PRESENT
OPERATION & MAINTENANCE COSTS O&M RATE OF YEAR WORTH
Site Maintenance and Monitoring $41,400 5% 30 $636,000
Gas Extraction/Treatment System $25,000 5% 30 $384,000
Groundwater and Leachate Collection/Treatment $277,700 5% 30 $4,269,000
Leachate Treatment Contingency $25,000 5% 30 $384,000
Insurance $10,000 5% 30 $154,000
Reserve Fund $10,000 556 30 $154,000
Administration $50,000 5% 30 $769,000

TOTALO&M $439,100 5% 30 $6,750,000

TOTAL NET PRESENT WORTH $ 13,400,000

Note: Costs are rounded to reflect the accuracy of the estimates.



WINNEBAGO RECLAMATION LANDFILL - FEASIBILITY STUDY
APPENDIX F
ALTERNATIVE 6 - ON-SITE AIR STRIPPING OF GROUNDWATER

DIRECT CAPITAL COSTS_______
I AC 811 Compliant Cap
Upgraded Gas Collection System
Enhanced Leachate Collection System
Service Pipeline To POTW
Groundwater Extraction/Collection System
Groundwatcr Treatment System
Groundwater Monitoring Wells

UNIT QUANTITY COST
acres
wells

pumps
lineal feet

wells
lump sum

wells

47
53
42

5000
6
1
9

$2,863,000
$412,000
$335,000
$556,000
$120,000
$72,000
$48,000

TOTAL DIRECT CAPITAL COSTS $4,410,000

INDIRECT CAPITAL COSTS
Mobilization
Health & Safety
Engineering Design
Startup Costs
Permits and Documents

% OF CAPITAL
5%

10%
5%
5%

10%

TOTAL INDIRECT CAPITAL COSTS

COST
$221,000
$441,000
$221,000
$221,000
$441.000

$1,550.000

TOTAL CAPITAL COST $5,960,000

OPERATION & MAINTENANCE COSTS
Site Maintenance and Monitoring
Gas Extraction/Treatment System
Leachate Collection/Treatment System
Groundwater Collection/Treatment System
Insurance
Reserve Fund
Administration

TOTAL O&M

ANNUAL DISCOUNT
O&M RATE
$41,400
$25,000
$16,300
$95,300
$10,000
$10.000
$50,000

5%
5%
5%
5%
5%
5%
5%

NUMBER
OF YEAR

30
30
30
30
30
30
30

NET PRESENT
WORTH

$636,000
$384,000
$251,000

$1,465,000
$154,000
$154,000
$769,000

$248,000 30 $3,810,000

TOTAL NET PRESENT WORTH $9,800,000

Note: Costs are rounded to reflect the accuracy of the estimates.



WINNEBAGO RECLAMATION LANDFILL - FEASIBILITY STUDY
APPENDIX F
ALTERNATIVE 6A - ON-SITE AIR STRIPPING OF GROUNDWATER AND LEACHATE

DIRECT CAPITAL COSTS_______
I AC 811 Compliant Cap
Upgraded Gas Collection System
Enhanced Leachate Collection System
Groundwater Extraction/Collection System
Groundwater and Leachate Treatment System
Leachate Treatment Contingency
Groundwater Monitoring Wells

UNIT QUANTITY COST
acres
wells

pumps
wells

lump sum
lump sum

wells

47
53
42

6
1
1
9

$2,863,000
$412,000
$335,000
$120,000
$860,000
$100,000
$48,000

TOTAL DIRECT CAPITAL COSTS $4,740,000

INDIRECT CAPITAL COSTS
Mobilization
Health & Safety
Engineering Design
Startup Costs
Permits and Documents

% OF CAPITAL
5%

10%
5%
5%

10%

TOTAL INDIRECT CAPITAL COSTS

COST
$237,000
$474,000
$237,000
$237,000
$474,000

$1,660,000

TOTAL CAPITAL COST $6,400,000

OPERATION & MAINTENANCE COSTS
Site Maintenance and Monitoring
Gas Extraction/Treatment System
Groundwater and Leachate Collection/Treatment
Leachate Treatment Contingency
Insurance
Reserve Fund
Administration

TOTAL O&M

ANNUAL DISCOUNT
O&M RATE
$41,400
$25,000

$134,900
$25,000
$10,000
$10,000
$50,000

5%
5%
5%
5%
5%
5%
5%

NUMBER
OF YEAR

30
30
30
30
30
30
30

NET PRESENT
WORTH

$636,000
$384,000

$2,074,000
$384,000
$154,000
$154,000
$769,000

$296,300 5% 30 $4,550.000

TOTAL NET PRESENT WORTH $11,000,000

Note: Costs are rounded to reflect the accuracy of the estimates.



WINNEBAGO RECLAMATION LANDFILL - FEASIBILITY STUDY
APPENDDC F
ALTERNATIVE 7 - ON-SITE PHOTOLYSIS/OXIDATION OF GROUNDWATER

DIRECT CAPITAL COSTS UNIT QUANTITY COST
I AC 811 Compliant Cap acres 47 $2,863,000
Upgraded Gas Collection System wells 53 $412,000
Enhanced Leachate Collection System pumps 42 $335,000
Service Pipeline To POTW lineal feet 5000 $556,000
Groundwater Extraction/Collection System wells 6 $120,000
Groundwater Treatment System lump sum I $376,000
Groundwater Monitoring Wells wells 9 ________$48,000

TOTAL DIRECT CAPITAL COSTS $4,710,000

INDIRECT CAPITAL COSTS % OF CAPITAL COST
Mobilization 5% $236,000
Health & Safety 10% $471,000
Engineering Design 5% $236,000
Startup Costs 5% $236,000
Permits and Documents 10% $471,000

TOTAL INDIRECT CAPITAL COSTS $1,650,000

TOTAL CAPITAL COST $6,360,000

ANNUAL DISCOUNT NUMBER NET PRESENT
OPERATION & MAINTENANCE COSTS O&M RATE OF YEAR WORTH
Site Maintenance and Monitoring $41,400 5% 30 $636,000
Gas Extraction/Treatment System $25,000 5% 30 $384,000
Leachate Collection/Treatment System $16,300 5% 30 $251,000
Groundwater Collection/Treatment System $174,300 596 30 $2,679,000
Insurance $10,000 5% 30 $154,000
Reserve Fund $10,000 5% 30 $154,000
Administration $50,000 5% 30 $769,000

TOTALO&M $327,000 596 30 $5,030,000

TOTAL NET PRESENT WORTH $11,400,000

Note: Costs are rounded to reflect the accuracy of the estimates.



WINNEBAGO RECLAMATION LANDFILL - FEASIBILITY STUDY
APPENDDC F
ALTERNATIVE 7A - ON-SITE PHOTOLYSIS/OXIDATION OF GROUNDWATER AND LEACHATE

DIRECT CAPITAL COSTS UNIT QUANTITY COST
IAC 811 Compliant Cap acres 47 $2.863,000
Upgraded Gas Collection System wells 53 $412,000
Enhanced Leachate Collection System pumps 42 $335,000
Groundwater Extraction/Collection System wells 6 $120,000
Groundwater and Leachate Treatment System lump sum 1 $1,260,000
Leachate Treatment Contingency lump sum 1 $100,000
Groundwater Monitoring Wells wells 9 ________$48.000

TOTAL DIRECT CAPITAL COSTS $5,140,000

INDIRECT CAPITAL COSTS % OF CAPITAL COST
Mobilization 5% $257,000
Health & Safety 10% $514,000
Engineering Design 5% $257,000
Startup Costs 5% $257,000
Permits and Documents 10% $514,000

TOTAL INDIRECT CAPITAL COSTS $1,800,000

TOTAL CAPITAL COST $6,940,000

ANNUAL DISCOUNT NUMBER NET PRESENT
OPERATION & MAINTENANCE COSTS O&M RATE OF YEAR WORTH
Site Maintenance and Monitoring $41,400 5% 30 $636,000
Gas Extraction/Treatment System $25,000 5% 30 $384,000
Groundwater and Leachate Collection/Treatment $301,900 5% 30 $4,641,000
Leachate Treatment Contingency $25,000 5% 30 $384,000
Insurance $10,000 5% 30 $154,000
Reserve Fund $10,000 5% 30 $154,000
Administration $50,000 5% 30 $769,000

TOTALO&M $463,300 5% 30 $7,120,000

TOTAL NET PRESENT WORTH $ 14,100,000

Note: Costs are rounded to reflect the accuracy of the estimeates.



WINNEBAGO RECLAMATION LANDFILL - FEASIBILITY STUDY
APPENDIX F
ALTERNATIVE 8 - IN-SITU LANDFILL WASTE FIXATION

DIRECT CAPITAL COSTS_______
Groundwater Extraction/Collection System
Groundwater Treatment System
In-Situ Fixation
Cover Over Solidified Wastes
Groundwater Monitoring Wells

UNIT QUANTITY COST
welli

lump sum
cubic yards

acre*
wells

6
1

6 million
47
9

TOTAL DIRECT CAPITAL COSTS

$120,000
$72,000

$984,000,000
$792,000
$48,000

$985.030,000

INDIRECT CAPITAL COSTS
Mobilization
Health & Safety
Engineering Design
Startup Costs
Permits and Documents

% OF CAPITAL *
5%

10%
5%
5%

10%

TOTAL INDIRECT CAPITAL COSTS

COST

$52,000
$103,000
$52,000
$52,000

$103,000

$360,000

TOTAL CAPITAL COST $985,390,000

OPERATION A MAINTENANCE COSTS
Site Maintenance and Monitoring
Groundwater Collection/Treatment System
Insurance
Reserve Fund
Administration

TOTAL O & M

ANNUAL DISCOUNT
O&M RATE
$39,000
$95,300
$10,000
$10,000
$50,000

5%
5%
5%
5%
5%

NUMBER
OF YEAR

30
30
30
30
30

NET PRESENT
WORTH

$600,000
$1,465,000

$154,000
$154,000
$769,000

$204,300 5% 30 $3,140,000

TOTAL NET PRESENT WORTH $988,500,000

Notes: Costs are rounded to reflect the accuracy of the estimates.
* Calculated as percentage of only the groundwater extraction, treatment,

cover, and monitoring direct capital costs.
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APPENDIX G
AIR STRIPPING TOWER SIMULATIONS

Preliminary air stripping tower design simulations were performed using the
"AIRSTRIP" computer software program (Release 1.1, Copyright 1989) developed by
Johannes Haaroff and Dave Schoeller. The "AIRSTRIP" program uses the Onda
correlations as its basis for estimating mass transfer rate constants. The results of the
simulations for the selected design conditions are presented at the end of this Appendix.

It was assumed that the strippability (i.e., mass transfer rate constants) of individual
contaminants would be independent of the presence of dilute concentrations of other
contaminants in groundwater. Target compounds were selected to simplify the required
number of air stripping simulations. The final design parameters for the air stripping
tower were selected based on the worst case simulation for each of the individual target
compounds. Simulations for the remaining target compounds were then run at the
selected design conditions.

The strippability of a given compound is controlled primarily by the Henry's Law
constant and temperature. Temperature has a dramatic effect on the Henry's Law
constant and the mass transfer coefficient. The lower the temperature, the slower the
mass transfer at the air/water interface. The coldest expected temperature is assumed
for design. If the Henry's Law constant is between 0.02 and 1.0, the optimum
strippability can be reached by adjusting the air to water ratio. If Henry's Law constant
is higher than 1.0, then stripping will be essentially complete even at low air to water
ratios. If Henry's Law constant is less than about 0.02, the compound is not very volatile,
and stripping becomes poorer as Henry's Law constant decreases. The majority of
contaminants found in WRL Site groundwater and leachate are amenable to air
stripping.

Compounds found in WRL Site groundwater that are not readily stripped include
phthalates and acetone. These compounds are found in low concentrations in only a few
samples (See Table 3-1). WRL leachate has a significant increase in compounds that are
not easily stripped. In addition, WRL leachate has a substantial increase in BOD and
COD which may interfere with the stripping tower's performance. Carbon adsorption
polishing is assumed to remove less strippable compounds in leachate. Pretreatment for
BOD and COD in leachate (added to the precipitation process) may be required.

Influent concentrations to a potential air stripping tower for the WRL Site contaminants
were estimated. Table 3-4 presents assumed groundwater concentrations for the
recovery well system, and Table 3-1 presents average leachate concentrations used.
Design flow rates of 125 gallons per minute (gpm) and 50 gpm were used for
groundwater and leachate, respectively. Flow weighted averaged concentrations for a
combined groundwater and leachate stream were calculated.



Air stripping simulations were performed for the target compounds cis 1,2-
dichloroethene, chloromethane, 1,1-dichloroethane, toluene and 1,4-dichlorobenzene.
These target compounds were selected to represent the following design scenarios:

a range of potential strippabilities based on Henry's Law constants;

the highest potential influent concentrations based on calculated weighted
averages; and

the lowest potential discharge criteria. SDWA MCLs presented in Table 3-2
were used for design purposes as potential discharge objectives in the air
stripping simulations. The lowest MCL established for an individual chemical
within each chemical family was selected as the effluent objective for the
corresponding target compound (e.g., The MCL for benzene of 5 ug/L was
selected as the effluent objective for the target compound toluene).

In order to introduce a safety factor into the design simulations, the sum of individual
influent concentrations for the individual contaminants from a given chemical family
were used to represent the influent concentrations of the corresponding target
compounds. The following influent and effluent objective concentrations were used in
the air stripping simulations:

Groundwater
Target Represented Groundwater and Leachate Effluent
Compound Chemical Family Influent Cone. Influent Cone. Objective

cis 1,2-Dichloroethene Chlorinated Ethenes 25 100 2.0
Chloromethane Chlorinated Methanes 10 25 5.0
1,1-Dichloroethane Chlorinated Ethanes 20 30 5.0
Toluene BETX 5 100 5.0
1,4-Dichlorobenzene Chlorinated Benzenes 10 20 75

Note: All concentrations in micrograms per liter (ug/L).

Initial air stripping simulations were run varying the tower diameter, height and
air/water ratios to determine the best design parameters. The optimum tower diameter
and height were selected based on achieving the specified effluent objectives, while
minimizing the air/water ratio (i.e., energy requirements). An optimum pressure drop
across the air stripping tower of 0.06 to 0.09 inches inches of water per foot of tower
height was selected for tower diameter sizing. The following design assumptions were
used in the air stripping simulations:

the type of packing used was 1.5 inch p-flexrings;
an influent temperature of 50° F (minimum expected) ; and
an nnerntina nrfiSRiire nf nrm ntmnsnriftrft
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an operating pressure of one atmosphere



Based on the results of the initial air stripping simulations the selected design
parameters for the treatment of groundwater only are as follows:

125 gpm flow rate;
air/water ratio of 20:1;
tower diameter of 3 feet; and
total packing depth of 16 feet.

The selected design parameters for the treatment of groundwater and leachate are as
follows:

175 gpm flow rate;
air/water ratio of 30:1;
tower diameter of 3 feet; and
total packing depth of 20 feet.

The results of the final simulations with the selected design parameters show that the
effluent objective can be met for the chosen compounds at the concentrations used. If
significant levels of less strippable compounds are present in the influent, either the
stripping tower would have to be redesigned, or secondary treatment would be
reevaluated. A secondary treatment system could be added to the groundwater only
treatment system. The carbon polishing step for combined groundwater and leachate
could be upsized to handle higher contaminant loadings.

Based on concentrations shown on Table 3-1 (leachate) and Table 3-4 (groundwater),
the maximum VOC emission rates to the atmosphere from potential stripping towers
were calculated. The maximum mass of VOCs in the groundwater that could be emitted
to the atmosphere is 0.126 pound per day (i.e., 100 percent transfer). The maximum
mass of VOCs in the combined groundwater and leachate that could be emitted to the
atmosphere is 6.8 pounds per day (i.e., 100 percent transfer).

V13160.84-Appendix D & G
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******* A N A L Y S I S OF S T R I P P I N G T O W E R *******

PROJECT : WRL-CHLORINATED ETHENES-GW ONLY

ENGINEER : CWB

DATE : 3/27/1991

PAGE : 1/2

PHYSICAL CONSTANTS

Design temperature
Density of water
Density of air
Viscosity of water
Viscosity of air
Surface tension of water
Atmospheric pressure

50.0 degrees F,
62.4 lb/ft~3

0.0778 lb/ft~3
8.80E-04 Ib/ft.s
1.16E-05 Ib/ft.s

74 dyne/cm
1.00 atm

CONTAMINANT PROPERTIES

Name
Molecular weight
Boiling point
Molal volume at boiling point
Henry's Constant
Enthalpy upon dissolution in water
Molecular diffusivity in air
Molecular diffusivity in water

cis-1,2-Dichloroethylene
97.0 g/mol
140 degrees F.

0.0862'L/mol
0.32000

3800 cal/mol
9.71E-05 ft~2/s
7.58E-09 ft"2/s

PACKING PROPERTIES

Name
Packing Material
Nominal Size
Specific Area
Critical surface tension
Packing depth
Air friction factor

Flexirings
Plastic
1.50 inch
39.9 f
33 dyne/cm

16.4 ft
31

AIRSTRIP Ver. 1.1 (C) 1988 3209 Gamer Ames, Iowa 50010

***** WARZYN ENGINEERING INC. *****



A N A L Y S I S OF S T R I P P I N G T O W E R *******

PROJECT : WRL-CHDORINATED ETHENES-GW ONLY

ENGINEER : CWB

DATE : 3/27/1991

PAGE : 2/2

LOADING RATES

Water mass loading rate
Air mass loading rate
Water volumetric loading rate
Air volumetric loading rate
Air pressure gradient
Volumetric air/water ratio
Stripping factor

2.5 lb/ft~2.s
0.061 lb/ft~2.s
17.69 gpm/ft"2
354 gpm/ft~2
<.06 " H20/ft
20.0
3.8

MASS TRANSFER PARAMETERS

Percentage of packing area wetted
Wetted packing area
Transfer rate constant in water
Transfer rate constant in air
Overall transfer rate constant
Overall mass transfer coefficient
NTU
HTU

50.9 %
20.3 ft~2/ft~3

0.000461 ft/a
0.054614 ft/s
0.000441 ft/s
0.0090 1/s
3.5849
4.5791 ft

CONTAMINANT REMOVAL

Influent concentration
Effluent concentration
Fraction removed
Mass of contaminant removed
Concentration in airstream

25.0 ug/L
1.3 ug/L

94.6 %
0.00503 lb/ft~2.day
0.00311 mg/ft~2.ft~3

Expressed per unit of stripping tower cross-sectional area
Expressed per unit of tower length

AIRSTRIP Ver. 1.1 (C) 1988 3209 Garner Antes, Iowa 50010

***** WARZYN ENGINEERING INC. *****



A N A L Y S I S OF S T R I P P I N G T O W E R *******

PROJECT : WRL-CHLORINATED METHANES-GW ONLY

ENGINEER : CWB

DATE : 3/27/1991

PAGE : 1/2

PHYSICAL CONSTANTS

Design temperature
Density of water
Density of air
Viscosity of water
Viscosity of air
Surface tension of water
Atmospheric pressure

50,0 degrees F.
62.4 lb/ft~3

0.0778 lb/ft"3
8.80E-04 Ib/ft.s
1.16E-05 Ib/ft.s

74 dyne/cm
1.00 atm

CONTAMINANT PROPERTIES

Name
Molecular weight
Boiling point
Molal volume at boiling point
Henry's Constant
Enthalpy upon dissolution in water
Molecular diffusivity in air
Molecular diffusivity in water

Chloromethane
50.5 g/mol
-11 degrees F,

0.0505 L/mol
1.80000

2480 cal/mol
1.37E-04 ft~2/a
1.04E-08 ft~2/s

PACKING PROPERTIES

Name
Packing Material
Nominal Size
Specific Area
Critical surface tension
Packing depth
Air friction factor

Flexirings
Plastic
1.50 inch
39.9 ft~2/ft~3
33 dyne/cm

16.4 ft
31

AIRSTRIP Ver. 1.1 (C) 1988 3209 Garner Ames, Iowa 50010

***** WARZYN ENGINEERING INC. *****



A N A L Y S I S O F S T R I P P I N G T O W E R *******

PROJECT : WRL-CHLORINATED METHANES-GW ONLY

ENGINEER : CWB

DATE : 3/27/1991

PAGE : 2/2

LOADING RATES

Water mass loading rate
Air mass loading rate
Water volumetric loading rate
Air volumetric loading rate
Air pressure gradient
Volumetric air/water ratio
Stripping factor

2.5 lb/ft~2.s
0.061 lb/ft~2.s
17.69 gpm/ft~2
354 gpm/ft"2
<.06 " H20/ft
20.0
25.5

MASS TRANSFER PARAMETERS

Percentage of packing area wetted
Wetted packing area
Transfer rate constant in water
Transfer rate constant in air
Overall transfer rate constant
Overall mass transfer coefficient
NTU
HTU

50.9 %
20.3 ft~2/ft~3

0.000541 ft/s
0.068779 ft/s
0.000538 ft/s
0.0109 1/s
4.5202
3.6293 ft

CONTAMINANT REMOVAL

Influent concentration
Effluent concentration
Fraction removed
Mass of contaminant removed
Concentration in airstream

10.0 ug/L
0.1 ug/L
98.8 %
0.00210 lb/ft~2,day
0.00130 mg/ft~2.ft~3

Expressed per unit of stripping tower cross-sectional area
Expressed per unit of tower length

AIRSTRIP Ver. 1.1 (C) 1988 3209 Gamer Ames, Iowa 50010

***** WARZYN ENGINEERING INC. *****



A N A L Y S I S OF S T R I P P I N G T O W E R *******

PROJECT : WRL-CHLORINATED ETHANES-GW ONLY

ENGINEER : CWB

DATE : 3/27/1991

PAGE : 1/2

PHYSICAL CONSTANTS

Design temperature
Density of water
Density of air
Viscosity of water
Viscosity of air
Surface tension of water
Atmospheric pressure

50.0 degrees F.
62.4 lb/ft"3

0.0778 lb/ft~3
8.80E-04 Ib/ft.s
1.16E-05 Ib/ft.s

74 dyne/cm
1.00 atm

CONTAMINANT PROPERTIES

Name
Molecular weight
Boiling point
Molal volume at boiling point
Henry's Constant
Enthalpy upon dissolution in water
Molecular diffusivity in air
Molecular diffusivity in water

1,1-Dichloroethane
99.0 g/mol
135 degrees F.

0.0936 L/mol
0.18000

3780 cal/mol
9.40E-05 ft~2/s
7.21E-09 ft"2/s

PACKING PROPERTIES

Name
Packing Material
Nominal Size
Specific Area
Critical surface tension
Packing depth
Air friction factor

Flexirings
Plastic
1.50 inch
39.9 ft~2/ft"3
33 dyne/cm

16.4 ft
31

AIRSTRIP Ver. 1.1 (C) 1988 3209 Garner Ames, Iowa 50010

***** WARZYN ENGINEERING INC. *****



A N A L Y S I S O F S T R I P P I N G T O W E R *******

PROJECT : WRL-CHLORINATED ETHANES-GW ONLY

ENGINEER : CWB

DATE : 3/27/1991

PAGE : 2/2

LOADING RATES

Water mass loading rate
Air mass loading rate
Water volumetric loading rate
Air volumetric loading rate
Air pressure gradient
Volumetric air/water ratio
Stripping factor

2.5 lb/ft"2.s
0.061 lb/ft~2.s
17.69 gpm/ft~2
354 gpm/ft~2
<.06 " H20/ft
20.0
2.1

MASS TRANSFER PARAMETERS

Percentage of packing area wetted
Wetted packing area
Transfer rate constant in water
Transfer rate constant in air
Overall transfer rate constant
Overall mass transfer coefficient
NTU
HTU

50.9 %
20.3 ft~2/ft~3

0.000450 ft/s
0.053437 ft/s
0.000417 ft/s
0.0085 1/s
3.3216
4.9389 ft

CONTAMINANT REMOVAL

Influent concentration
Effluent concentration
Fraction removed
Mass of contaminant removed
Concentration in airstream

20.0 ugA
2.0 ug/L
90.0 %
0.00382 lb/ft~2.day
0.00237 mg/ft~2.ft~3

* Expressed per unit of stripping tower cross-sectional area
tf Expressed per unit of tower length

AIRSTRIP Ver. 1.1 (C) 1988 3209 Garner Ames, Iowa 50010

***** WARZYN ENGINEERING INC. *****



******* A N A L Y S I S OF S T R I P P I N G T O W E R

PROJECT : WRL-BETX-GW ONLY

ENGINEER : CWB

DATE : 3/27/1991

PAGE : 1/2

PHYSICAL CONSTANTS

Design temperature
Density of water
Density of air
Viscosity of water
Viscosity of air
Surface tension of water
Atmospheric pressure

50.0 degrees F,
62.4 Ib/ff3

0.0778 lb/ft"3
8.80E-04 Ib/ft.s
1.16E-05 Ib/ft.s

74 dyne/cm
1.00 atm

CONTAMINANT PROPERTIES

Name
Molecular weight
Boiling point
Molal volume at boiling point
Henry's Constant
Enthalpy upon dissolution in water
Molecular diffusivity in air
Molecular diffusivity in water

Toluene
92.2 g/mol
232 degrees F,

0.1182 L/mol
0.27000

3800 cal/mol
8.37E-05 ft~2/s
6.27E-09 ft~2/s

PACKING PROPERTIES

Name
Packing Material
Nominal Size
Specific Area
Critical surface tension
Packing depth
Air friction factor

Flexirings
Plastic
1.50 inch
39.9 f
33 dyne/cm

16.4 ft
31

AIRSTRIP Ver. 1.1 (C) 1988 3209 Garner Ames, Iowa 50010

***** WARZYN ENGINEERING INC. *****



A N A L Y S I S OF S T R I P P I N G T O W E R *******

PROJECT : WRL-BETX-GW ONLY

ENGINEER : CWB

DATE : 3/27/1991

PAGE : 2/2

LOADING RATES

Water mass loading rate
Air mass loading rate
Water volumetric loading rate
Air volumetric loading rate
Air pressure gradient
Volumetric air/water ratio
Stripping factor

2,5 lb/ft~2.s
0.061 lb/ft*2.s
17.69 gpm/ft~2
354 gpm/ft~2
<.06 " H20/ft
20.0
3.2

MASS TRANSFER PARAMETERS

Percentage of packing area wetted
Wetted packing area
Transfer rate constant in water
Transfer rate constant in air
Overall transfer rate constant
Overall mass transfer coefficient
NTU
HTU

9 %
3 ft~2/ft~3

50
20

.000419 ft/s

.049468 ft/s

.000398 ft/s
0.0081 1/s
3.2135
5.1082 ft

CONTAMINANT REMOVAL

Influent concentration
Effluent concentration
Fraction removed
Mass of contaminant removed
Concentration in airstream

5.0 ug/L
0.4 ug/L
92 2 %
0.00098 lb/ft*2-day
0.00061 mg/ft~2.ft~3

* Expressed per unit of stripping tower cross-sectional area
tt Expressed per unit of tower length

AIRSTRIP Ver. 1.1 (C) 1988 3209 Garner Ames, Iowa 50010

***** WARZYN ENGINEERING INC. *****



A N A L Y S I S OF S T R I P P I N G T O W E R *******

PROJECT : WRL-CHLORINATKD BKNZENES-GW ONLY

ENGINEER : CWB

DATE : 3/27/1991

PAGE : 1/2

PHYSICAL CONSTANTS

Design temperature
Density of water
Density of air
Viscosity of water
Viscosity of air
Surface tension of water
Atmospheric pressure

50.0 degrees F.
62.4 lb/ft~3

0.0778 lb/ft~3
8.80E-04 Ib/ft.s
1.16E-05 Ib/ft.s

74 dyne/cm
1.00 atm

CONTAMINANT PROPERTIES

Name
Molecular weight
Boiling point
Molal volume at boiling point
Henry's Constant
Enthalpy upon dissolution in water
Molecular diffusivity in air
Molecular diffusivity in water

p-Dichlorobenzene
147.0 g/mol
345 degrees F.

0.1378 L/mol
0.12000

3800 cal/mol
7.29E-05 ft~2/s
5.72E-09 ft"2/s

PACKING PROPERTIES

Name
Packing Material
Nominal Size
Specific Area
Critical surface tension
Packing depth
Air friction factor

Flexirings
Plastic
1.50 inch
39.9 ft~2/ft~3
33 dyne/cm

16.4 ft
31

AIRSTRIP Ver. 1.1 (C) 1988 3209 Gamer Ames, Iowa 50010

***** WARZYN ENGINEERING INC. *****



A N A L Y S I S OF S T R I P P I N G T O W E R *******

PROJECT : WRL-CHLORINATED BENZENES-GW ONLY

ENGINEER : CWB

DATE : 3/27/1991

PAGE : 2/2

LOADING RATES

Water mass loading rate
Air mass loading rate
Water volumetric loading rate
Air volumetric loading rate
Air pressure gradient
Volumetric air/water ratio
Stripping factor

2.5 lb/ft"2.s
0.061 lb/ft~2.s
17.69 gpm/ft~2
354 gpm/ft~2
<.06 " H20/ft
20.0
1.4

MASS TRANSFER PARAMETERS

Percentage of packing area wetted
Wetted packing area
Transfer rate constant in water
Transfer rate constant in air
Overall transfer rate constant
Overall mass transfer coefficient
NTU
HTU

50.9 %
20.3 ft"2/ft"3

0.000400 ft/s
0.045095 ft/s
0.000356 ft/s
0.0072 1/s
2.7501
5.9653 ft

CONTAMINANT REMOVAL

Influent concentration
Effluent concentration
Fraction removed
Mass of contaminant removed
Concentration in airstream

10.0 ug/L
1.9 ug/L
60.7 %
0.00171 lb/ft"2.day
0.00106 mg/ft~2.ft~3

* Expressed per unit of stripping tower cross-sectional area
tt Expressed per unit of tower length

AIRSTRIP Ver. 1.1 (C) 1988 3209 Garner Ames, Iowa 50010

***** WARZYN ENGINEERING INC. *****



GROUNDWATER AND LEACHATE



******* A N A L Y S I S OF S T R I P P I N G T O W E R *******

PROJECT : WRL-CHLORINATED ETHENES-GW and LEACHATE DATE : 3/27/1991

ENGINEER : CWB PAGE : 1/2

PHYSICAL CONSTANTS

Design temperature
Density of water
Density of air
Viscosity of water
Viscosity of air
Surface tension of water
Atmospheric pressure

50.0 degrees F.
62.4 lb/ft~3

0.0778 lb/ft~3
8.80E-04 Ib/ft.s
1.16E-05 Ib/ft.s

74 dyne/cm
1.00 atm

CONTAMINANT PROPERTIES

Name
Molecular weight
Boiling point
Molal volume at boiling point
Henry's Constant
Enthalpy upon dissolution in water
Molecular diffusivity in air
Molecular diffusivity in water

cis-1,2-Dichloroethylene
97.0 g/mol
140 degrees F.

0.0862 L/mol
0.32000

3800 cal/mol
9.71E-05 ft"2/s
7.58E-09 ft"2/s

PACKING PROPERTIES

Name
Packing Material
Nominal Size
Specific Area
Critical surface tension
Packing depth
Air friction factor

Flexirings
Plastic
1.50 inch
39.9 ft~2/ft~3
33 dyne/cm

19.7 ft
31

AIRSTRIP Ver. 1.1 (C) 1988 3209 Gamer Ames, Iowa 50010

***** WARZYN ENGINEERING INC. *****



A N A L Y S I S O F S T R I P P I N G T O W E R *******

PROJECT : WRL-CHLORINATED ETHENES-GW and LEACHATE DATE : 3/27/1991

ENGINEER : CWB PAGE : 2/2

LOADING RATES

Water mass loading rate
Air mass loading rate
Water volumetric loading rate
Air volumetric loading rate
Air pressure gradient
Volumetric air/water ratio
Stripping factor

3.5 lb/ft"2.s
0.129 lb/ft~2.s
24.79 gpm/ft"2
744 gpm/ft"2

0.085 " H20/ft
30.0
5.6

MASS TRANSFER PARAMETERS

Percentage of packing area wetted
Wetted packing area
Transfer rate constant in water
Transfer rate constant in air
Overall transfer rate constant
Overall mass transfer coefficient
NTU
HTU

55.7 %
22.2 ft~2/ft~3

0.000543 ft/s
0.069157 ft/s
0.000522 ft/s
0.0116 1/s
4.0708
4.8393 ft

CONTAMINANT REMOVAL

Influent concentration
Effluent concentration
Fraction removed
Mass of contaminant removed
Concentration in airstream

100.0 ug/L
2.9 ug/L

97.1 %
0.02889 lb/ft~2.day
0.00851 mg/ft~2.ft~3

* Expressed per unit of stripping tower cross-sectional area
# Expressed per unit of tower length

AIRSTRIP Ver. 1.1 (C) 1988 3209 Garner Ames, Iowa 50010

***** WARZYN ENGINEERING INC. *****



A N A L Y S I S OF S T R I P P I N G T O W E R *******

PROJECT : WRL-CHLORINATED METHANES-GW and LEACHATE DATE : 3/27/1991

ENGINEER : CWB PAGE : 1/2

PHYSICAL CONSTANTS

Design temperature
Density of water
Density of air
Viscosity of water
Viscosity of air
Surface tension of water
Atmospheric pressure

50,0 degrees F,
62.4 lb/ft"3

0.0778 lb/ft~3
8.80E-04 Ib/ft.s
1.16E-05 Ib/ft.s

74 dyne/cm
1.00 atm

CONTAMINANT PROPERTIES

Name
Molecular weight
Boiling point
Molal volume at boiling point
Henry's Constant
Enthalpy upon dissolution in water
Molecular diffusivity in air
Molecular diffusivity in water

Chloromethane
50.5 g/mol
-11 degrees F.

0.0505 L/mol
1.80000

2480 cal/mol
1.37E-04 ft~2/s
1.04E-08 ft~2/s

PACKING PROPERTIES

Name
Packing Material
Nominal Size
Specific Area
Critical surface tension
Packing depth
Air friction factor

Flexirings
Plastic
1.50 inch
39.9 ft~2/ft~3
33 dyne/cm

19.7 ft
31

AIRSTRIP Ver. 1.1 (C) 1988 3209 Garner Ames, Iowa 50010

***** WARZYN ENGINEERING INC. *****



A N A L Y S I S O F S T R I P P I N G T O W E R *******

PROJECT : WRL-CHLORINATED METHANES-GW and LEACHATE DATE : 3/27/1991

ENGINEER : CWB PAGE : 2/2

LOADING RATES

Water mass loading rate
Air mass loading rate
Water volumetric loading rate
Air volumetric loading rate
Air pressure gradient
Volumetric air/water ratio
Stripping factor

3.5 lb/ft~2.s
0.129 lb/ft"2.s
24.79 gpm/ft~2
744 gpm/ft~2

0.085 " H20/ft
30.0
38.2

MASS TRANSFER PARAMETERS

Percentage of packing area wetted
Wetted packing area
Transfer rate constant in water
Transfer rate constant in air
Overall transfer rate constant
Overall mass transfer coefficient
NTU
HTU

55.7 %
22.2 ft~2/ft~3

0.000638 ft/s
0.087094 ft/s
0.000634 ft/s
0.0141 1/s
5.0127
3.9272 ft

CONTAMINANT REMOVAL

Influent concentration
Effluent concentration
Fraction removed
Mass of contaminant removed
Concentration in airstream

25.0 ug/L
0.2 ug/L
99.3 %
0.00739 lb/ft~2.day
0,00218 mg/ft~2.ft~3

Expressed per unit of stripping tower cross-sectional area
Expressed per unit of tower length

AIRSTRIP Ver. 1.1 (C) 1988 3209 Gamer Ames, Iowa 50010

***** WARZYN ENGINEERING INC. *****



A N A L Y S I S O F S T R I P P I N G T O W E R *******

PROJECT : WRL-CHLORINATED ETHANES-GW and LEACHATE DATE : 3/27/1991

ENGINEER : CWB PAGE : 1/2

PHYSICAL CONSTANTS

Design temperature
Density of water
Density of air
Viscosity of water
Viscosity of air
Surface tension of water
Atmospheric pressure

50.0 degrees F.
62.4 lb/ft~3

0.0778 lb/ft"3
8.80E-04 Ib/ft.s
1.16E-05 Ib/ft.s

74 dyne/cm
1.00 atm

CONTAMINANT PROPERTIES

Name
Molecular weight
Boiling point
Molal volume at boiling point
Henry's Constant
Enthalpy upon dissolution in water
Molecular diffusivity in air
Molecular diffusivity in water

1,1-Dichloroethane
99.0 g/mol
135 degrees F.

0.0936 L/mol
0.18000

3780 cal/mol
9.40E-05 ft"2/s
7.21E-09 ft~2/s

PACKING PROPERTIES

Name
Packing Material
Nominal Size
Specific Area
Critical surface tension
Packing depth
Air friction factor

Flexirings
Plastic
1.50 inch
39.9 ft~2/ft~3
33 dyne/cm

19.7 ft
31

AIRSTRIP Ver. 1.1 (C) 1988 3209 Gamer Ames, Iowa 50010

***** WARZYN ENGINEERING INC. *****



A N A L Y S I S OF S T R I P P I N G T O W E R *******

PROJECT : WRL-CHLORINATED BTHANES-GW and LEACHATE DATE : 3/27/1991

ENGINEER : CWB PAGE : 2/2

LOADING RATES

Water mass loading rate
Air mass loading rate
Water volumetric loading rate
Air volumetric loading rate
Air pressure gradient
Volumetric air/water ratio
Stripping factor

3.5 lb/ft"2.a
0.129 lb/ft"2.a
24.79 gpm/ft~2
744 gpm/ft"2

0.085 " H20/ft
30.0
3.2

MASS TRANSFER PARAMETERS

Percentage of packing area wetted
Wetted packing area
Transfer rate constant in water
Transfer rate constant in air
Overall transfer rate constant
Overall mass transfer coefficient
NTU
HTU

55.7 %
22.2 ft~2/ft~3

0.000530 ft/s
0.067666 ft/s
0.000494 ft/s
0.0110 1/s
3.7944
5.1882 ft

CONTAMINANT REMOVAL

Influent concentration
Effluent concentration
Fraction removed
Mass of contaminant removed
Concentration in airstream

30.0 ug/L
1.6 ug/L

94.8 %
0.00847 lb/ft~2.day
0.00249 mg/ft~2.ft~3

Expressed per unit of stripping tower cross-sectional area
Expressed per unit of tower length

AIRSTRIP Ver. 1.1 (C) 1988 3209 Garner Ames, Iowa 50010

***** WARZYN ENGINEERING INC. *****



A N A L Y S I S OF S T R I P P I N G T O W E R *******

PROJECT : WRL-BETX-GW and LEACHATE

ENGINEER : CWB

DATE : 3/27/1991

PAGE : 1/2

Design temperature
Density of water
Density of air
Viscosity of water
Viscosity of air
Surface tension of water
Atmospheric pressure

PHYSICAL CONSTANTS

: 50.0 degrees F.
: 62.4 lb/ft"3
: 0.0778 lb/ff 3
: 8.80E-04 Ib/ft.s
: 1.16E-05 Ib/ft.s
: 74 dyne/cm
: 1.00 atm

CONTAMINANT PROPERTIES

Name
Molecular weight
Boiling point
Molal volume at boiling point
Henry's Constant
Enthalpy upon dissolution in water
Molecular diffusivity in air
Molecular diffusivity in water

Toluene
92.2 g/mol
232 degrees F.

0.1182 L/mol
0.27000

3800 cal/mol
8.37E-05 ft~2/s
6.27E-09 ft~2/s

PACKING PROPERTIES

Name
Packing Material
Nominal Size
Specific Area
Critical surface tension
Packing depth
Air friction factor

Flexirings
Plastic
1.50 inch
39.9 ft~2/ft~3
33 dyne/cm

19.7 ft
31

AIRSTRIP Ver. 1.1 (C) 1988 3209 Garner Ames, Iowa 50010

***** WARZYN ENGINEERING INC. *****



******* A N A L Y S I S OF S T R I P P I N G T O W E R *******

PROJECT : WRL-BETX-GW and LEACHATE

ENGINEER : CWB

DATE : 3/27/1991

PAGE : 2/2

LOADING RATES

Water mass loading rate
Air mass loading rate
Water volumetric loading rate
Air volumetric loading rate
Air pressure gradient
Volumetric air/water ratio
Stripping factor

3.5 lb/ft~2.s
0.129 lb/ft"2.s
24.79 gpm/ft'v2
744 gpm/ft~2

0.085 " H20/ft
30.0
4.8

MASS TRANSFER PARAMETERS

Percentage of packing area wetted
Wetted packing area
Transfer rate constant in water
Transfer rate constant in air
Overall transfer rate constant
Overall mass transfer coefficient
NTU
HTU

55.7 %
22.2 ft"2/ft"3

0.000494 ft/s
0.062641 ft/s
0.000471 ft/s
0.0105 1/s
3.6542
5.3910 ft

CONTAMINANT REMOVAL

Influent concentration
Effluent concentration
Fraction removed
Mass of contaminant removed
Concentration in airstream

100.0 ug/L
4.4 ug/L
95.6 %
0.02844 lb/ft"2.day
0.00838 mg/ft~2.ft~3

Expressed per unit of stripping tower cross-sectional area
Expressed per unit of tower length

AIRSTRIP Ver. 1.1 (C) 1988 3209 Gamer Ames, Iowa 50010

***** WARZYN ENGINEERING INC. *****



******* A N A L Y S I S OF S T R I P P I N G T O W E R *******

PROJECT : WRL-CHLORINATED BENZENES-GW and LEACHATE DATE : 3/27/1991

ENGINEER : CWB PAGE : 1/2

PHYSICAL CONSTANTS

Design temperature
Density of water
Density of air
Viscosity of water
Viscosity of air
Surface tension of water
Atmospheric pressure

50.0 degrees F.
62.4 lb/ft~3

0.0778 lb/ft~3
8.80E-04 Ib/ft.s
1.16E-05 Ib/ft.s

74 dyne/cm
1.00 atm

CONTAMINANT PROPERTIES

Name
Molecular weight
Boiling point
Molal volume at boiling point
Henry's Constant
Enthalpy upon dissolution in water
Molecular diffusivity in air
Molecular diffusivity in water

p-Dichlorobenzene
147.0 g/mol
345 degrees F.

0.1378 L/mol
0.12000

3800 cal/mol
7.29E-05 ft~2/s
5.72E-09 ft~2/s

PACKING PROPERTIES

Name
Packing Material
Nominal Size
Specific Area
Critical surface tension
Packing depth
Air friction factor

Flexirings
Plastic
1.50 inch
39.9 ft~2/ft~3
33 dyne/cm

19.7 ft
31

AIRSTRIP Ver. 1.1 (C) 1988 3209 Garner Ames, Iowa 50010

***** WARZYN ENGINEERING INC. *****



A N A L Y S I S OF S T R I P P I N G T O W E R *******

PROJECT : WRL-CHLORINATED BENZENES-GW and LEACHATE DATE : 3/27/1991

ENGINEER : CWB PAGE : 2/2

LOADING RATES

Water mass loading rate
Air mass loading rate
Water volumetric loading rate
Air volumetric loading rate
Air pressure gradient
Volumetric air/water ratio
Stripping factor

3.5 lb/ft~2.s
0.129 lb/ft~2.s
24.79 gpm/ft^2
744 gpm/ft~2

0.085 " H20/ft
30.0
2.1

MASS TRANSFER PARAMETERS

Percentage of packing area wetted
Wetted packing area
Transfer rate constant in water
Transfer rate constant in air
Overall transfer rate constant
Overall mass transfer coefficient
NTU
HTU

55.7 %
22.2 ft~2/ft~3

0.000472 ft/a
0.057103 ft/s
0.000423 ft/s
0.0094 1/s
3.2165
6.1203 ft

CONTAMINANT REMOVAL

Influent concentration
Effluent concentration
Fraction removed
Mass of contaminant removed
Concentration in airstream

20.0 ug/L
2.1 ug/L
89.3 %
0.00532 lb/ft"2.day
0.00157 mg/ft"2.ft~3

* Expressed per unit of stripping tower cross-sectional area
It Expressed per unit of tower length

AIRSTRIP Ver. 1.1 (C) 1988 3209 Garner Ames, Iowa 50010

***** WARZYN ENGINEERING INC. *****
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APPENDIX H

PRELIMINARY ESTIMATE OF
LANDFILL GAS GENERATION

Origin of Landfill Gas

When municipal solid waste is placed in a landfill and covered with soil, there is
a brief and negligible aerobic breakdown of the refuse. The biological digestion
of the refuse will continue until oxygen levels are depleted (approximately 4-6
weeks). The by-product of the organisms responsible for the digestion of the
refuse is a gaseous mixture of methane and carbon dioxide.

Once the oxygen level is depleted continued degradation of the refuse will occur
via anaerobic breakdown. These anaerobic organisms produce a gaseous
mixture of methane and carbon dioxide. Landfill gas is generally made up of
approximately 55 percent methane and 45 percent carbon dioxide. Once
initiated, the generation of the gas is a continuous process. As the pressure
within the landfill builds, the gas will exit the site via the path of least resistance
(vertical and/or horizontal).

In addition to the primary components (methane and carbon dioxide) actually
generated, on a volume basis, a typical landfill gas sample will contain
approximately one half of one percent of other products in the parts per million
range. The type and quantity of such products varies widely and is related
directly to the material placed in the landfill. Typical products would include,
but not be limited to, hydrogen sulfide, chlorinated hydrocarbons, aromatic
compounds, etc.

There is a direct correlation between the annual volume of refuse placed in a
landfill and the quantity of gas generated at any one point in time. In general
higher refuse input rates will produce greater volumes of gas. When the landfill
closes and no longer accepts municipal waste, maximum gas generation should
be reached rapidly (1-2 years) and gas volumes should gradually decrease over
time.

Migration Potential of Landfill Gas

Landfills represent a non-honiogenous environment and are not capable of
retaining the gas generated on a continuous basis (i.e., not an infinite container).
As pressure builds, the gas exits the site via the path of least resistance. Due to
the increased temperature within the landfill, the natural tendency of the gas is
to migrate upward. The rate at which this occurs will depend primarily on two
factors, the depth and permeability of the cover material, and the internal
pressure created by continuous gas generation.



The gas may exit the site horizontally when a path of lesser resistance is
available. That is, given the same pressure, the gas will exit the site through the
more porous medium. Therefore, if the permeability of the landfill sidewalls are
greater than the final or intermediate cover, horizontal off-site gas migration
may occur. The potential for gas to migrate horizontally from a landfill may
increase during winter months and following heavy precipitation, when the
surface of the landfill becomes less permeable. The reduction in the landfill gas
surface flux rate may cause an increase in the internal pressure of the site, and
potentially increase horizontal gas migration.

THEORETICAL LANDFILL GAS GENERATION MODEL

Utilizing a computer-based theoretical gas generation model, and given limited
information, Warzyn has calculated the theoretical energy reserve and future gas
production rate within the Winnebago Reclamation Landfill (WRL).

The model is used to provide a rough estimate of gas generation over time, given
the known chemical breakdown and by-products of organic material, when
placed in an anaerobic environment. The Palos Verdes Landfill Gas Kinetic
Model was utilized to estimate the volume of gas generated at the landfill
between the years 1972 and 2020. The model requires a number of input
variable assumptions. First, based on information provided by WRL, Exhibit 1
shows the assumed total cubic .yards of refuse disposed of at the site between
1972 and 1996. Secondly, Exhibit 2 shows the assumed composition and
moisture content of the waste, and the mathematical equation and variables of
the Palos Verdes Model. Please note that the composition of the waste is based
on data from "Methane Generation and Recovery from Landfills", Emcon
Associates, and Warzyn Inc. These percentages do not necessarily reflect the
composition of refuse at the Winnebago Reclamation Landfill.

Exhibits 3 and 4 show the theoretical volume of landfill gas generated between
1972 and 2020, based upon the stated assumed parameters. Please note that the
model is not conclusive, but is intended to provide an approximation of likely gas
volumes from a theoretical standpoint, based in part, on annual refuse input
rates, type of refuse, pH, and the estimated moisture content of the landfill.
Additional information and investigations would be required to determine
within an acceptable range, the accuracy of the model.

13160.84-Repoit/BH/krh



^ Exhibit 1

Winnebago Reclamation Landfill
Refuse Characterization

Waste Type (%)

Component Composite t#

Food Waste
Garden Waste
Paper Products
Plastic/Rubber
Textiles
Wood
Rubble/Inerts

9.0
16.0
42.0
12.0
2.0
6.0

13.0

0
0
0
0
0
0
0

0
0
0
0
0
0
0

Moisture Content

Dry Solids

Volatile Solids
t

Volatile Solids
(Dry Wt. Basis)

30%

70%

63%

50%

Maximum Methane Production
(cu.ft./lbm) 1.84

0%

0%

0%

0%

0.00

0%

0%

0%

0%

0.00

1.5
7

10
20

7
15
0

3.5
30
30
60
20
50

0

Total Methane Production
HM^««B^^««^^^«»*»*B»^««^+*»«l*^'

1.84 (cu.ft./lbm)

Refuse characterization based on "Methane Generation and Recovery From Landfills",
EMCON Associates, previous feasibility reports and Warzyn Inc.

Maximum methane production based on the biodegradability of volatile solids present
in the refuse as described in "Methane Generation and Recovery From Landfills",
EMCON Associates.

Methane Generation Calculation

First Stage Equation:
-kl(t@ - t)

G - (L/2)e

Second Stage Equation:

G *= L[l - .5e

Where:

-k2(t -

G = Volume of gas produced prior to time t
L = Maximum methane production
kl - ln(50/tO)
k2 = ln(50)/(t# - t@)
t@ = time when 50% of methane has been produced in years
t# » time when 99% of methane has been produced in years

Based on the Palos Verdes Kinetic Model where the first stage methane production rate
is proportional to the volume of methane already produced until half of the potential
methane has been generated. The second stage methane production rate is proportional
to the volume of methane remaining to be produced.



Exhibit 2

Winnebago Reclamation Landfill
Refuse Deliveries and Characterization

Percent
Year Cubic Yards Cover Soil

1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996

265,200
265,200
265,200
265,200
265,200
265,200
265,200
265,200
265,200
265,200
265,200
265,200
265,200
265,200
265,200
265,200
265,200
265,200
265,200
265,200
265,200
265,200
265,200
265,200
265,200

5.0
5.0
5.0
5.0
S.O
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0 .
5.0
5.0
5.0
5.0

Refuse
Volume Density
(CYJ (LBS/CY) Total Tons

251,940
25i;940
251,940
251,940
251,940
251,940
251,940
251,940
251,940
251,940
251,940
251,940
251,940
251,940
251,940
251,940
251,940
251,940
251,940
251,940
251,940
251,940
251,940
251,940
251,940

1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000
1000

125,970
125,970
125,970
125,970
125,970
125,970
125,970
125,970
125,970
125,970
125,970
125,970
125,970
125,970
125,970
125,970
125,970
125,970
125,970
125,970
125,970
125,970
125,970
125,970
125,970

TOTALS 6,630,000 3,149,250



Exhibit 3

Winnebago Reclamation Landfill

Methane
(CFM)

9
13
19
28
41
60
87
128
188
275
404
496
558
609
653
689
720
746
767
785
801
805
811
814
813
806
793
769
732
676
591
465
374
314
264
221
186
156
131
110
92
77
65
54
46
38
32
27
23

Year

1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020

Total
LFG
(CFM)

18
26
38
55
81
119
175
256
376
551
808
992
1115
1219
1306
1379
1440
1491
1535
1571
1601
1609
1622
1628
1626
1612
1585
1539
1465
1351
1182
929
749
628
527
443
371
312
262
220
184
155
130
109
91
77
64
54
45
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